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1. Introduction: 
 
Nowadays, the supply chain is one of the main support activities. It is a fact that if the 
supply chain doesn’t work correctly, so the drugs doesn’t arrive the hospital’s patient, 
it cannot be developed the main activity of a hospital, offering healthcare.  
Since approximately 50 years ago, some hospitals started investing a lot on research 
for new supply change management models. What they were looking for was more 
effective ways of drug delivery from the suppliers to the patients.  
The new logistic architecture models (highlighting the unit-dose system) were 
introduced first in some USA hospitals. As a result of the new supply chain systems 
they experimented a decreasing of drug consumption costs, reduction of drug 
administration mistakes and, in general, offering a higher quality service to the 
patients. With these good results, other American hospitals also implemented the new 
system of supply chain management also obtaining positive results. 
In our global world, quickly arrived to Europe the news of the good results obtained 
with the system implementation in hospitals. Around 30 years ago, the firsts European 
hospitals started to invest on the new logistic system. Spain, and specially Catalonia, is 
one of the countries that decided to post for the new system and nowadays around 
75% of Catalan hospitals use the unit-dose system in healthcare logistics.  
Nevertheless, nowadays there are still some countries that have a traditional and 
obsolete system in healthcare logistics, one example for this is Italy (specifically the 
north-west region).  
The main aim of this essay is to compare and analyze the supply chain systems in both 
Catalan and north-west Italian hospitals. There will be analyzed the positive and 
negative aspects of both systems and try to contribute with improvements for both of 
them.  
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The reason of this topic is that I am a Catalan student doing my Erasmus program in 
north-west Italy so I think this is a good opportunity to be able to work on something 
that contributes with both countries. 
Moreover, I had the opportunity to visit and do some research in the pharmacy of two 
Catalan hospitals. The first one, Hospital universitari de la Vall d’Hebron is one of the 
biggest hospitals in Catalonia and these last years is one of the reference hospitals in 
Europe for healthcare logistics. In the other hand I visited the Hospital General de 
Granollers’ pharmacy to see an example of an average Catalan hospital. 
Finally I want to thank Carlo Rafele for being my professor in this project. Also want to 
give a special mention to Julio Marínez, Josep Monterde and Carme Padollers that 
helped me in the visits of the Catalan hospitals. 
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2. Healthcare logistics: 
2.1 Healthcare activities:  
The main activities that take place in hospitals are all the ones that are directly 
related to providing healthcare, to curing the patients such as prevention, 
diagnosis, preparation, intervention, rehabilitation and maintenance. 
Nevertheless, these main activities could not be done without the support 
activities. As it’s shown in the Porter’s Value Chain, one of the support activities 
is “supply chain”.  
 
 
 
 
 
 
 
 
  
 PRIMARY ACTIVITIES: 
 The activities that provide healthcare themselves. There are different services 
 provided by the hospitals depending on the aim of them. 
- Services that the patients request: represent the majority of the services in 
a hospital. They are represented by the demands of necessity coming from 
the patients or from the family/pediatrics doctor. These services are placed 
in the activity of diagnosis and can be served at the patients’ houses, at the 
ambulatory or at the hospital. 
- Institutional services: These services are offered with a main objective: the 
prevention and health protection of some diseases that are easily spread 
around. These services are clearly placed in the prevention activities and 
the main example for them would be giving vaccines to patients. 
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- Services to chronically ill patients: the activity aim is assisting patients that 
are no longer able to manage their lives individually. The business needs a 
big structure devoted to the patients. Nowadays, the tendency is trying to 
reintegrate this kind of patients and attending them just at certain times of 
the day. This service is placed in both the rehabilitation and  maintenance 
activity 
- Services of checking people’s health: these services are visits and diagnosis 
tests at the requests of the patients with release of certification that assure 
the patients health.  
 
 SUPPORT ACTIVITIES: 
 These are the activities that aim to provide products, services and material in 
 order to ensure the main activities.  
 The most important support activities in the healthcare systems are: 
- Warehousing and transporting material (supply chain). 
- Administration and accountability. 
- Laundry service. 
- Cleaning service. 
- Kitchen service. 
- Concierge, housing and communication services. 
- Research and technology development service. 
 This is a set of services in which the healthcare company , as a user, doesn’t  
 differs a lot from other companies in where they must be hospitalized a 
 community of people.  
 Some of the services described above are provided by the hospital and some 
 others are outsourced. This is done because sometimes it represents a less cost 
 if some of the services are done by external companies. 
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 The study done in this essay is centered on the supply chain management 
 which is one of the support activities that is usually done by the hospital and 
 that represents the higher costs of these activities. 
 
 2.2 Importance of healthcare logistics: 
 2.2.1 Supply chain: 
Supply chain can be defined as the movement of materials as they flow from 
their source to the end customer. When talking about supply chain in a hospital 
we make reference to all the activities that happen since some medicine, drug 
or any other medical material is needed to cure the patient to when it arrives to 
the patient.  As we can see, the need to cure the patient is the reason that 
generates all the supply chain but it contains many other activities as deciding 
which medicines would be needed on the wards, ordering the suppliers from 
the main pharmacies, warehousing the material, distributing the drugs to the 
wards, preparing the medicines to be given to the patients etc.  
All this activities that are part of the supply chain can be done in very different 
ways. Logistics functions are the responsible to decide which the best way to 
organize the supply chain is.  
 2.2.2 Logistics: 
When trying to define logistics, there are found lots of definitions, here there 
are shown some of them that can best be applied to the healthcare sector: 
“The science of planning, organizing and managing activities that provides 
goods or services.” 
“Business-planning framework for the management of material, service, 
information and capital flows. It includes the increasingly complex information, 
communication and control systems required in today’s business environment.” 
“The procurement, maintenance, distribution and replacement of personnel 
and material.” 
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“The process of planning, implementing and controlling the efficient effective 
flow and storage of goods, services and related information from point of origin 
to the point of consumption for the purpose of conforming to customer 
requirements.” 
 2.2.3. Importance in healthcare: 
Some studies show that the supply chain of a hospital can represent up the 40% 
of its budget, this is the reason why, lately there is a lot of research in 
healthcare logistics.  
The main reason of improving the logistics of a hospital is reducing this cost but 
there are other many aspects that can positively change: 
- Eliminate unnecessary costs such as the ones caused by repetitive 
processes, mistakes on giving wrong medicines to the patient or expired 
medicines. 
- Improve quality of the service given in hospitals. 
- Reduce human mistakes. 
- Give nurses more time to take care of patients as they won’t have to spend 
a lot of it preparing the medicines. 
- Reduce the material storing space. 
- Automating, taking advantage of the new technologies, the logistic 
processes in healthcare. 
In these last years, healthcare situation has changed a lot and because of this it 
has increased a lot the importance given to healthcare logistics. The main 
reasons of this are: 
- The prevalence of chronic diseases caused by the demographic growth 
shows the possibility to automate the medicine supply to the patients. 
- The inefficiencies of the Quality Control services make it important to do 
things right from the beginning. 
- Demanding patients who require best-quality services for the use of 
diagnostic and treatments in hospitals 
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- Technological advances can be very help full, not only in main health-
related activities but also to improve supply chain activities. 
With all this, we could say that healthcare logistics look for efficiency-oriented 
processes and safe medication in order to reduce unnecessary costs.  
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3. State of the art  
In all hospitals the material is managed against stock so that they can always assure 
that if some material is needed they will be able to use it. This material is provided by 
the suppliers and stored in the main warehouse of the hospital. This warehouse is the 
one that must deliver all the material to the different wards and make sure that all the 
drugs/material necessities are always covered.  
Logistics main objective is making this process as most efficient as possible, reducing 
storage spaces but at the same time assure that there is always the needed material in 
good conditions. 
In this chapter is analyzed the state of the art of healthcare logistics North-West Italy 
and in Catalunya. This will be used later to analyze if the logistics processes used in 
these two regions can be improved by taking ideas from others experiences. 
3.1 General Process of medicine management in hospitals 
First of all there is the need to know which the logistic processes for medicine 
management are.  In a general way, the process of drug management in hospitals can 
be described with the activities managed by a function logistic.  
 These activities are:  
- Departments’ and warehouses’ supply. 
- Loading and unloading of material. 
- Warehouse and stock management. 
- Storage. 
- Material transport. 
In the process of medicine management in a hospital there is a phase that is the most 
important and which is the center of healthcare logistics studies because makes the 
difference between good logistic methods.  The logistics activities that differentiate an 
efficient process are the ones involved in the drugs distribution from the entrance to 
the hospital’s warehouse/pharmacy until they reach the patient’s bed.  
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This logistic phase that can be called therapy management consists on the following 
activities: 
- Medical prescription. 
- Preparation and sending drugs from pharmacy to the wards. 
- Delivery to the patient. 
Nowadays, in healthcare logistics, there have been integrated the two phases 
described above (the general activities managed by a function logistic and the therapy 
management).  
 The whole process is known as clinical management of drug and includes all the 
logistic activities that take place in the hospital. This process can be divided in two sub-
processes: the therapy management that includes the process activities going from 
medical prescription to drug delivery to patient, and stock management that includes 
all the usual logistic activities that control material stock. 
Therapy management:  
- Medical prescription: it is the activity that triggers all the other activities in the 
process. The doctor visits the patient and decides which treatment must he 
follow and, consequently, which medicines must be given to him. 
- Prescription’s transcription: The medical prescription must be interpreted and 
transcript into the patient’s clinical history. 
- Prescription validation: Pharmacist must check if there is any mistake on the 
medical prescription. 
- Ward stock control and preparation of the trolley: Nurses need to check the 
ward’s stock and, according to the patients’ medical prescription, decide what 
needs to be ordered to the pharmacy. After this, the demand will be sent to 
pharmacy so the medicine trolley is sent. 
- Drug delivery to the patient: It is the last activity of the process. The ward’s 
nurse gives the corresponding drugs to the patient according to the medical 
prescription. It must always be checked that is the right medicine so there are 
not mistakes. 
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Stock management:  
- Identification of the drug and sanity material supplying needs: This is the first 
activity of the process, necessary to make the orders to suppliers so the 
pharmacy receives the needed medicines and can deliver them to the wards. 
- Establishment of the requests (periodic and daily urgent): From wards they 
establish what must me requested. 
- Sending requests to pharmacy. 
- Control of the drugs sent from the pharmacy: Nurses will check that there has 
been received everything they order and all drugs are correct. 
- Placing the received drugs in the wards’ wardrobes. 
- Withdrawal of drugs needed for the patient’s treatment. 
- Periodic Inventories: There are reviewed inventories periodically in order to 
control drug costs. 
- Control of expire dates. 
Once there have been explained the general activities that take place in drug 
hospital’s supply chain there is the need to describe the actors that take place in 
the process: 
 The Patient:  is the one that originates all the supply chain, is the motivation of 
all the activities that take place in a hospital.  The whole supply chain starts when the 
doctor prescribes the medicines that must be given to the patient. From this moment, 
the logistic system starts to assure the patient will get the medicine he needs at the 
moment it has to be given. 
 The wards: the wards are the different departments that we can find in a 
hospital. Each ward has storage the drugs or other materials that will be needed by the 
patients there. There is also a security stock to make sure that, in an emergency case; 
they will have the right material. The persons in charge of the material in the wards 
are, in general, the nurses. 
 The warehouse/ pharmacy: When the material arrives to the hospital it is 
stored in the main warehouse. From this place it is delivered to the different wards of 
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the hospital. The pharmacists that work here are the ones in charge to decide which 
material is send to which place. 
 The suppliers: The external suppliers provide the whole hospital of the 
drug/materials they need. One hospital can have different suppliers and one supplier 
can provide different hospitals. 
Now that both the process and the actors have been presented the paper will proceed 
by analyzing the specific situations of the zones of study. 
 
3.2 Situation in North-West Italy 
In the majority of the hospitals in north-west Italy it is used the logistic system 
known as “traditional”. This system is mainly characterized for the simplicity and 
the low technological level. This system has two variations that will be also 
analyzed in this point as used in the north-west Italy zone, the “refilling” and the 
“kanban” systems.  
3.2.1 Traditional system 
The traditional drug delivery system provides that the medicines, delivered to the 
main warehouse by suppliers, are stored in the warehouse, taken to the wards 
each time it is requested and distributed to the patients from the ward stock. 
In wards there are stored the medicine boxes ordered by the nurses wards and 
sent from the main warehouse. It is usual that these boxes don’t have any code so 
it’s difficult to control the stock there.  In the traditional system there’s still not the 
concept of wards wardrobe understood as a tidy place with all the stock codified 
that makes easy to control what enters and what goes out of it. In the traditional 
system we refer to ward warehouse because there is not one wardrobe but many 
of them.  
Another characteristic of this system is that medical prescription is sent to the 
wards and with the information collected from all the medical prescriptions the 
ward’s nurses will order the medicines they think that are needed to pharmacy. At 
any moment the medical prescription will be checked by the pharmacists. 
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In the following point, there is an analysis of the activities that take part in the 
logistic process in the Italian hospitals using the tradition system. In order to 
organize the activities, we can separate the activities in the medicine supply chain 
into two different flows: the material flow and the information flow. 
 After the analysis of the activities taking place in this two flow charts there will 
also be explained the material and informatics support that is needed in this 
system and some variations of it that are also used in some hospitals of this zone. 
 
3.2.1.1 Process Activity analysis 
MATERIAL FLOW 
Suppliers: 
 Delivery of goods ordered by the hospital:  
The medicines are delivered to the hospital by leaving them in the main 
warehouse where will be organized. 
 
Warehouse/Pharmacy: 
 Receiving material from suppliers:   
When arrives a delivery from suppliers to the hospital’s warehouse, a 
pharmacy assistant must attend the distributor and leave certainty that the 
drug ordered arrived. After this, the drugs received are placed in the 
correspondent place in the warehouse wardrobes. 
 Stock picking: 
According to the drugs demands received from the wards, in pharmacy are 
generated the lists with what has to be sent to the wards. Once the list is 
ready, a pharmacist reviews it and authorizes the request. At this point, the 
pharmacy assistant checks if the medicines requested are available and if 
there is any of them expired.  
 Preparation of the trolleys and distribution to the wards:  
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The staff in the warehouse proceeds to prepare the trolleys with all the 
material requested from the ward that has been checked by the 
pharmacists. 
 The following step is to register (even manual or with the help of 
informatics software) the quantity of material that has been sent to the 
ward. 
 After the pharmacist has signed to assure that everything is alright, the 
person in charge of it sends the trolley to the ward where it is received by 
the nurse. 
The nurse that receives the drugs will have to make sure that everything is 
all right in the delivery and sign a shit to confirm it. She will put the 
medicines in the ward’s wardrobe following the criteria that is usually used 
in the ward (each ward and each hospital may have different criteria for 
storing the drugs. 
 
Wards: 
 Receiving the material from pharmacy and storing in the ward:  
Nurses receive the trolleys with the ordered medicines from pharmacy. 
After checking there is everything that had been ordered, they proceed to 
place it on the wardrobes. The criteria used to put all the material in order 
is completely random from one ward to another, for example it can be put 
in alphabetical order or by growing expire date. 
 Preparation of the ward’s trolley: 
Once the prescription and the transcription into the clinical history of each 
patient is done, the nurse will check all the information in order to have 
information about all the medicines that need to be delivered to the 
patients in the ward. 
Once it is known what are the patients’ needs the nurse will check if all the 
medicines needed are in the ward’s trolley (used to go around the ward 
when doing the patient’s drug delivery). Usually the trolley is provided of 
the most used drugs in the ward. For those medicines that are missing in 
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the trolley, the nurse goes to the wardrobes where they are stored and 
when she founds them, takes the necessary doses for the patients 
administration. The only way of knowing which drugs the one are missing is 
visually recognizing them, so this means that all the nurses have to know 
very well al the drugs used in the ward. 
When the trolley is full with the indicated medicines, it can start the drug 
administration to the patient. 
 Drug administration to the patients from the nurse: 
On the nurse’s planning, it is indicated at what time has to be done the 
administration to each patient (some patients must take drugs more than 
once a day).  
When it’s time for an administration, the nurse takes the ward’s trolley and 
the patient history written after the medical prescription. After recognizing 
the patient by reading the room and bed number she proceeds to give him 
the indicated drugs in the correspondent doses. She identifies the drugs by 
reading the commercial name in the box. 
In case the needed drug is not placed on the trolley she goes back to the 
ward’s wardrobe to take it from there. 
The administration is recorded manually on the nursing register paper. 
 
INFORMATION FLOW: 
Patient: 
 Generate the whole flux by having the need to receive a medical treatment 
at the hospital. 
Wards: 
 Medical prescription: 
Once or twice a day the doctor visits the patients and decides which 
medicine must be given to each patient.  
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The doctor hand-writes the medical tab for each patient. This shit of paper 
must include the following information:  kind of drug to be supplied as a 
result, dose and schedule. 
 Giving the medical prescription to the ward’s nurses: 
The doctor manually gives all the papers where the medical prescriptions 
are written to the nurses in the ward.  
With the information given, the nurses transcribe it in the nursing register. 
They include information as healthy information of the patient crating the 
clinical history of the patient. 
 Analysis of the wards needs: 
This is a very important activity in the supply chain in order to make sure 
that there will be enough drugs to administrate to the patients. 
With variable periodicity depending on the ward (from once a day to once a 
week) the administrative staff does the analysis of the ward’s stock.  
Usually this process is done visually and based on previous consumer 
experiences. 
At this point, we can find differences depending on the informatics level of 
the hospital warehouses.  
In some hospitals there is a good management information system that 
controls the medicine stock level that is both in the main warehouse and in 
the wards warehouse. With this system, the accounting items are routed 
through the central warehouse. To make such a transfer, the system 
registers a material discharge from the main warehouse to the ward’s 
warehouse and at the same time a countable discharge. With this system it 
can also be detected an under stock situation if there is introduced the 
security stock level. 
In the other hand, in the hospitals without an information system, the 
wards needs is done visually and reported to the main warehouse. 
During the night turns, with variable periodicity depending on the ward, the 
nurses do the ward’s material inventory. It consists on counting material, 
sorting of packaging and reviewing expire dates in order to throw away if 
there is any medicine expired. 
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 Requests for withdrawal or purchase to the warehouse:  
 The analysis of the ward needs gives as result a list of the items to request. 
For the codified and present in the warehouse materials, the person in 
charge of it sends a request for the necessary quantity.  
For the new material, they send the description of it and the quantity 
requested.  
 These requests can be done in paper or via informatics system, depending 
on the hospital.  
 
Warehouse/Pharmacy: 
 Authorization of the orders received from the wards: 
When a delivery order is received from wards, a pharmacists must 
authorize it before is sent. Once is authorized the material picking can start 
in the warehouse. 
 Registering the material sent to the wards: 
It is important; in order have a control over the material stock in the 
warehouse, to register all the deliveries to the wards. Depending on the 
informatics level of the warehouse this will be done electronically 
(introducing manually to the computer or with the help of barcodes) or 
hand written. 
 Under stock analysis: 
In the pharmacy, it’s periodically analyzed the consumption of material and 
updated the parameters of minimum stock.  Comparing this parameter with 
the actual level of stock they define the items that are under stock and 
must be ordered to the suppliers. 
 Acquisition orders/ purchasing:  
After the under stock analysis is done, they proceed to order the materials 
that have a stock level below the security stock level. 
There are some materials for which they have a specific contract and that 
are requested automatically. For the other material, the purchasing order 
must be approved by the superintendence before it is sent to suppliers. 
21 
 
The purchasing is usually done individually, meaning that each hospital 
negotiates separately with the suppliers without doing aggregate purchase. 
 
Suppliers: 
 Management of the orders received from the hospital. 
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 3.2.1.2 Material and information support:
After analyzing all the activities that take place in a
the traditional system, there will be explained the technological support so the 
activities told above can be done I the easiest way.
support, the activities wouldn’t be able to have done;
process activities are conditioned by the technological and informatics development.
In the traditional system there is a low level of technology involved even in the 
warehouse and in the wards. Moreover, the medical prescr
related to the patient are, in most of the cases, papers handwritten so they neither 
involve high informatics level.
Material support (known as support for storing, transporting, packing…)
• Pharmacy wardrobes for the medicine storag
o Fixed wardrobes with shelves and baskets for storing light and 
small boxes. The use of baskets gives it modularity because 
these baskets can be taken separately.  
 
 
o Fixed shelves for storing bulky boxes or a big amount of 
material. 
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 hospital’s supply chain when using 
 It is obvious that without this 
 therefore, we can say that the 
iption and all documents 
 
e: 
 
 
Figure 1- Fixed wardrobes with baskets 
  
 
25 
 
o Mobile wardrobes and shelves with wheels in order to give 
flexibility by letting change the main warehouse available space.  
 
 
• Trolleys for transporting medicines from the main warehouse to the 
wards: 
o With modular elements: These kind of trolleys have shelves and 
mobile baskets that can be placed or not in the shelves. This 
trolley simplifies the activity of filling the trolley from the 
wardrobes because the same baskets in the pharmacy 
wardrobes can be placed in the trolley shelves without having to 
move the single boxes. 
                     
o For transporting big or heavy material: when the requests of 
transporting are processed through boxes there are used trolleys 
Figure 2- Fixed shelves for storing bulky boxes Figure 3-Mobile wardrobes with wheels 
Figure 4-Trolley with modular elements 
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with flatbed for the transport of big loads. These can be 
completely opened or closed by the sides.  
 
 
• Ward’s wardrobes for storing medicines: 
o Wardrobes with fixed shelves that can be closed with either 
hinged doors or sliding doors. 
o Modular wardrobes. Fixed cabinets with drawers, shelves, 
modular shelves and baskets, with hinged doors or sliding 
shutters to close. This modularity lets replacing directly the 
empty baskets for ones coming from the main warehouse.  
 
 
 
• Trolleys for drugs transport. The trolleys used to carry the medicines 
that must be administrated from the ward’s cabinets to the patients’ 
beds are provided of wheels and shelves or drawers for placing the 
boxes. In some wards that have few beds and where the drugs 
Figure 5- Trolleys for transporting big or heavy material 
Figure 6- Wardrobe with fixed shelves and modular 
wardrobe 
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administration is done at a different time for each patient, the 
medicines can be transported manually by nurses from the 
wardrobes to the beds.  
 
Information support (support for the information flow): 
• A computer in the main warehouse and in each ward. These are 
used to introduce (manually) and process the data related to the 
storage management. 
• Communication system between the ward’s warehouse and the 
pharmacy in order to send the information about the material 
requests from ward’s to pharmacy. 
• Main warehouse: The storage management system in the 
warehouse must register the following actions:  
o Arrivals from suppliers: doing material inventory when it 
arrives something from suppliers and register it to have a 
stock control. This process will be done manually by the 
warehouse assistants. 
o Warehouse picking: it must be registered everything that is 
taken from the warehouse when the picking is done to send 
material to the wards. The assistants that do the picking 
manually register it at the same time. 
• Ward’s warehouse: for the storage management in the wards the 
main characteristics that are registered in the management system 
are: 
Figure 7- Trolleys for drug transport 
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o Arrivals from pharmacy: once the nurse in charge of it has 
received the drugs sent from the pharmacy proceeds to 
manually register the inventory of the material received.  In 
some hospitals, this action doesn’t need to be done because 
the transfer of drugs from pharmacy to the wards is 
automatically registered. 
o Administration to the patient: After administrating the 
corresponding drugs to the patients, the nurse must register 
the amount of drugs that are been taken from the ward’s 
warehouse. 
o Under stock: the analysis of the under stock can be don 
automatically by the computer if all the data are correctly 
introduced and it has been indicated the security stock level. 
 
3.2.2 Variations of the traditional system: 
As said before, the most used system in the north-west Italian hospitals is the 
traditional system. Nevertheless, this system has changed by introducing some 
improvements in some hospitals in the region. 
A. “REFILLING” SYSTEM 
The base of this system is having a ward’s operational budget (referring to the stock 
management) studied by the nurses and doctors in the ward, that guaranties the 
proper functioning of the ward.  
The medicines that arrive from suppliers are stored in the main warehouse following a 
logic that makes it easy the ward’s material refilling. The medicines will be transported 
to the wards warehouse with the same packaging that has when arrives from 
suppliers.  
In the ward’s warehouse, the wardrobes have a specific place for each kind of drug 
stored there. There are also different cells for the operational stock and for the 
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security stock, that can’t be used unless the operational is finished and the nurse 
needs it. 
In order to assure the good application of the system there are employees in charge of 
it, the warehouse operations staff. They must review the ward’s material budget and is 
in charge of refilling the ward’s wardrobes of the needed medicines. 
The refilling can be done either computerized or manually. In the first case, the staff 
detects the need for reintegration through a handheld device that reads codes 
bars of the labels on the cells in the wardrobes. When it is manually done, the nurse 
puts a hand-written label on the wardrobe to indicate which the drug that must be 
reintegrated is. 
In this system the medicines are always sent to the ward in the same box as sent from 
suppliers. This makes think of a similitude between this system and the unit-dose. The 
drugs are not distributed in unit-doses but in multi-dose confections. 
 
A.1 Process Activity analysis: 
Then, there will be analyzed the activities of the logistic process using this system. 
If we have in mind the analysis done before with the traditional system (separating the 
material flow from the information flow), in the refilling system there are some of the 
activities that are done the same way: 
 
 All the activities related to the connection between suppliers and the main 
warehouse as: 
o Sending material (suppliers) and receiving it (warehouse) 
o Sending material requests to suppliers (warehouse) and managing 
them (suppliers).  
 The warehouse needs analysis. 
 The activities related to the drug prescription and administration to the 
patient 
o Medical prescription. 
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o Giving the medical prescription to the ward’s nurses. 
o Preparation of the ward’s trolley. 
o The ward’s nurses administrating drugs to the patient. 
The activities changing from the traditional system are, mainly, the ones related to the 
material transfer from the main warehouse to the wards: 
Ward:  
 Analysis of the wards needs: 
The needs analysis of the ward is decided between the pharmacists, nurses and 
doctors basing their decision on past material consumption, kind of material 
and quantity. With this analysis is created the ward’s material budget for the 
“refilling”. 
 Requests for withdrawal to the warehouse:  
The material requests to the warehouse are not specifically done. The requests 
are implicitly generated from the material consumption and according to the 
ward budget. 
There are different procedures for this activity when it’s done computerized 
and when it’s done manually: 
- Computerized: Each cell containing drugs in the ward is labeled with a bar code 
which the help of what can be controlled the stock level. The operations staff 
will read the barcodes with the aid of a handheld reader. When reading the 
barcodes he will get the information of which cells have to be refilled. Once the 
staff has read all the cell’s labels in the ward he will transfer all the information 
into the ward PC so this is received at the pharmacy.  
Moreover, in case the nurse has an emergency need of a drug can order it 
directly to the pharmacy. 
- Manually: The ward wardrobes are provided of a panel where a label indicating 
which cell needs to be refilled can be placed. The nurses will indicate the end of 
a drug stock by putting the labeling the correspondent wardrobe. At least once 
a week, the operations staff will check the stock level of the cells by visually 
reading the labels. After checking all the wardrobes in the ward, this staff 
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brings the labels to the pharmacy so the picking can be done. After doing this, 
he manually writes the information about the ward’s request. 
In case the ward nurse has an emergency need of a drug can order it directly to 
the pharmacy. 
 
 Receiving the material from pharmacy and storing in the ward:  
When the cell of the ward warehouse containing the operational stock is 
empty, the information is sent to the pharmacy as explained in the precedent 
point. After receiving the information, the picking will be done in the pharmacy 
and the material sent to the ward with the help of the warehouse operations 
staff that is in charge of refilling the empty cells. 
In case of a “computerized refilling” the staff will be able to see the list of what 
must be refilled in the handheld barcode reader structured in wards and 
wardrobes. He will also have a paper copy of it. 
In the “manual refilling” the staff will have a list of what needs to be refilled in 
each cell. 
Once the material is received it has to be updated In the system the new stock 
level of the ward. 
Warehouse/Pharmacy: 
 Stock picking:  
After the operations staff has checked the stock in the wards, the pharmacy 
receives the list of what must be delivered. After the pharmacists checks the 
list and authorizes it, the warehouse staff verifies if the needed materials are 
there and checks that none of them are expired. 
 Preparation of the trolleys and distribution to the wards:  
With the help of the ward needs list, the warehouse staff takes the medicine 
boxes from the warehouse shelves or wardrobes and place them in the trolley 
that will be sent to the ward. The following step is to update the warehouse 
stock by registering the material that has been taken from the warehouse. This 
process can be manually done or automatically by entering the data in the 
 management system. If it is done computerized it wil
new ward stock in the ward’s system when it is received there.
After the pharmacist verifies that the trolley is well prepared, the staff brings 
the trolley to the ward warehouse placing the boxes in the correspondent cells.
 
A.2 Material and information support:
As it has been said before, the only activities that change from the traditional system 
are the ones referring to the relation between the main warehouse and the wards. 
Consequently the support related to the other activi
same as in the traditional system. In this point will be described the support that is 
specific for the refilling system.
Material support:  
• Trolleys with modular baskets and shelves for transporting medicine 
packages from p
place to put the labels corresponding to the ward cell that has to be 
refilled.  
Because of the high provisioning frequency the trolleys are smaller 
than the ones used in the traditional system.
 
 
 
Figure 7-Trolley with modular baskets
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 Figure 8-Modular baskets
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• Ward’s wardrobes provided of drawers, shelves and baskets for 
storing the medicine packs: 
The main characteristics of the wardrobes must be: 
 The cells have to have two separated places, one for the 
operational stock and one for the security stock (both of them 
correctly labeled. 
 Must be equipped with a panel on which to affix the labels 
corresponding to materials supply. 
 
 
• Labels that indicate the end of a material stock: 
The paper labels will be placed in the panel by the nurses so the 
operations staff can take them and refill the empty cells. These must 
contain the following information: 
o Ward 
o Wardrobe 
o Kind of medicine 
o Quantity that needs to be putted. 
In case of a “computerized refilling” the labels contain the 
information in a barcode (the material is written in letters). There is 
Figure 9- Wardrobes provided of shelves and baskets. There can be seen the labels 
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also needed a printer that can print barcodes. The nurse introduces 
the information in the computer and when prints it, all the 
information is on the barcode.  
Information support: 
The only thing that changes from the traditional system is in the case of the 
“computerized refilling”. 
• Barcode reader: Needed to read the barcodes in the cell labels 
containing the supply information. There will also be need a 
platform where the device is plugged and all the information read is 
transferred to the warehouse computer. 
 
 
• Connection interface between the barcode reader platform and the 
computer. 
• Software that can cover the necessities of the system such as print 
barcodes and process the information of it. 
B. KANBAN SYSTEM 
The main characteristic of the kanban system is that the drug delivery from the 
pharmacy to the wards is done using wardrobes with wheels that are used also as 
trolleys. Once a week, a wardrobe-trolley (full of the ward needs for the week) is sent 
to the ward and replaces the whole wardrobe-trolley that is (half empty) in the ward. 
In this system, the trolley is not just used as a transport tool but also as buffer.  
Figure 10- Barcode reader with the platform 
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The situation of the delivery from warehouse to the wards could be described by the 
following steps: 
1. At the beginning of the week there is a full wardrobe-trolley in the wards that 
has enough material to cover the week needs. 
2. Once a week, it is sent another full wardrobe-trolley from the main warehouse 
that replaces the half-empty wardrobe of the ward. 
3. The half empty wardrobe-trolley arrives at the pharmacy and will be refilled, 
always following the FIFO logic in order to be sent to the ward the following 
week. 
Each half-empty trolley goes with a form filled by the nurses that indicates what 
was expected to be consumed in the budget, reports of extraordinary 
consumption, the stock ruptures and the necessity to purchase any new medicine. 
In pharmacy will base on this form in order to refill the trolley. 
B.1 Process Activity analysis: 
Then, there will be analyzed the activities of the logistic process using this system. 
If we have in mind the analysis done before with the traditional system (separating the 
material flow from the information flow), in the kanban system there are some of the 
activities that are done the same way: 
 
 All the activities related to the connection between suppliers and the main 
warehouse as: 
o Sending material (suppliers) and receiving it (warehouse) 
o Sending material requests to suppliers (warehouse) and managing 
them (suppliers).  
 The activities related to the drug prescription and administration to the 
patient 
o Medical prescription. 
o Giving the medical prescription to the ward’s nurses. 
o Preparation of the ward’s trolley. 
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o The ward’s nurses administrating drugs to the patient. 
The activities changing from the traditional system are, mainly, the ones related to the 
material transfer from the main warehouse to the ward and the analysis of the 
pharmacy needs: 
 
Ward:  
 Analysis of the wards needs: 
The analysis of the ward needs is done by the pharmacy in this case. With the 
half-empty trolley sent from the ward and the form filled by the nurse, the 
pharmacist estimates the ward needs in order to refill the trolley. He mainly 
bases the estimation on consumption past and present experiences and the 
information given by the nurse (stock ruptures, expected consumption and 
extraordinary consumption). 
 Requests for withdrawal to the warehouse:  
The requests for withdrawal to the pharmacy are done by the form that goes 
with the half-empty trolley sent from ward to pharmacy. In this form it is 
indicated the expected material consumption, the extraordinary consumption 
and the stock ruptures of the week before. 
For new medicines, the nurse gives a description of them to the pharmacy so 
they can purchase it. 
 Receiving the material from pharmacy: 
In this system, the material is received directly in the wardrobe that replace’s 
the old one, so there is no need to store the medicine boxes. A full wardrobe-
trolley will arrive and will be placed where the half-empty was. 
Warehouse/Pharmacy: 
 Stock picking:  
Once a week, after the full trolley is sent to the ward, the half empty one is 
received at the pharmacy. This system needs a place in pharmacy for placing 
the trolleys so they can be refilled.  
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The list of material that will be placed in the new trolley to be sent to the ward 
is done basing on the form sent from the ward with the trolley and on the 
material consumption (the actual and the past experiences). After the 
pharmacist authorizes the list of material to be sent, the warehouse staff 
checks if the needed material is in the warehouse and expire date of it. 
 
 Preparation of the trolleys and distribution to the wards:  
Following the list of material that has to be sent to the ward, the warehouse 
staff proceeds to take the medicines from the warehouse and placing them on 
the trolley. The medicines that already were on the trolley (because they 
weren’t used the week before on the ward) are left there to assure FIFO logic. 
Once a week, the trolley is sent to the ward in order to replace the old one. 
Periodically, the warehouse staff checks the expire date of the medicines in the 
trolleys 
 Analysis of the pharmacy needs: 
Periodically there are defined the security stock levels for the different 
medicines. These are fixed according to the wards consumption and the forms 
written by the nurses.  
Checking the warehouse stock levels and comparing it with the security level 
are done the purchasing orders to the suppliers. 
 
B.2 Material and information support: 
This system is characterized for a low technological level, with the main characteristic 
of replacing the whole ward wardrobe for a full one from pharmacy. 
As it has been said before, there are lots of activities in the process that are the same 
as the ones in the traditional system. Consequently the support related to the other 
activities of the process will be the same as in the traditional system. In this point will 
be described the support that is specific for the kanban system. 
Material support: 
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• Wardrobe-trolley: 
These replace the figure of the ward wardrobes in the other systems. There are 
needed at least two for each ward for transporting the medicines from the 
pharmacy and also for storing them in the wards. These wardrobes are provided of 
wheels with breaks. Can be closed by key and are structured by shelves and 
baskets.  
 
• Form to be filled by the nurses: 
This form is sent to pharmacy with the half-empty trolley. In the form the nurse 
indicates what was expected to be consumed in the budget, reports of 
extraordinary consumption, the stock ruptures and the necessity to purchase 
any new medicine.  
In each form must appear the Ward where it comes from and the trolley which 
is making reference to.  
 
Information support: 
The information support is the same as the information support of the traditional 
system. 
 
Figure 11-Wardrobe-trolley 
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3.2 Situation in Catalunya: 
In the 1960’s, some hospitals in Catalonia started to introduce efficient methods of 
managing the flow of drugs in order to reduce prescription, preparation and 
administration mistakes in drugs deliver.  The method more extended actually in 
Catalunya is the known as “unit dose”. At the beginning, few hospitals started to 
implant this system on drugs delivery, and after showing their positive experience with 
it, all the other hospitals in the region also implanted it. 
In the other hand, this system is useless in the known as “grey areas”. These are the 
wards where it cannot be predicted which drugs are going to be administered to each 
patient at every time. Examples of these areas can be the UCI, the surgery room or 
Emergency area.  Because of this, in the “grey areas” there are other drug delivery 
methods that are going to be analyzed. 
3.2.1 Personalized unit-dose (used in traditional areas) 
In the unit-dose system, drugs are received in the pharmacy prepared in mono doses. 
Once there, they prepare personalized unit doses from each patient (according to the 
medical prescription) in order to send them to the wards. The technological level of 
the system depends on the hospital size and the pharmacy budget of it. 
 Compared to the methods used before, this one reduces stock in the wards and lets 
nurses more time to do the job they really have to, take care of patients. With this 
delivery method is also easier to impute drug costs to the patients and control expire 
date of drugs.  
This method must also be supported by the suppliers because in order to assure the 
effectiveness of the system, drugs must be delivered in mono-doses. Each dose must 
have the necessary information as principle active, quantity and expire date. Because 
of the possibility of choosing different drugs for the same aim, suppliers have made 
the effort of delivering drugs like this. 
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3.2.1.1 Process Activity analysis 
MATERIAL FLOW 
Suppliers: 
 Delivery of goods ordered by the hospital:  
The medicines are delivered to the hospital by leaving them in the main 
warehouse where will be organized. Most of the medicines delivered by 
suppliers are prepared in mono-dose or in a way which is easy to re-pack 
them and have mono doses. 
 
Warehouse/Pharmacy: 
 Receiving material from suppliers:   
When the ordered drugs arrived from the suppliers, the warehouse staff is 
in charge of signing a paper form that certifies that the delivery is correctly 
done.  
The medicines will be stored in the warehouse in the boxes they have been 
delivered.  Depending on the technological level of the hospital, the boxes 
can be stored in traditional warehouse wardrobes or in Carrousels.  
If they have the traditional wardrobes with shelves, they just store each box 
in the reserved place for it and the stock level in the warehouse is 
actualized by introducing the data in the computer system. 
In the case of having Horizontal Carrousels, the staff will proceed to place 
the boxes in the Horizontal Carrousel. With the help of a screen, indicates 
Figure 12- Pills on blisters that 
can be cut in mono doses 
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which drug is going to be stored next (by introducing the generic name of 
the drug) and which size does it have (possibility of choosing between big, 
medium or small). The Carrousel chooses which the optimal place to store 
the box is and rotates until the selected space is placed in front of the doors 
so the staff can place it there. 
When it’s time to take a drug, the Horizontal Carrousel will apply the FIFO 
(first in first out) method and will give the one that entered before.   
 Preparing “unit-dose” and storing them in the picking warehouse 
(Horizontal Carrousel): 
As the drugs will be delivered to the wards in personalized “unit-doses” 
they have to be prepared for it before the picking. In most of the cases, 
drugs are sent by suppliers in blisters with all the information for each pill in 
the back of the pills blister or in little envelopes for each dose also including 
the dose information. The information that must be included for each dose 
is: drug principle active, quantity of the dose and expire date. In the case 
described below, the blisters just need to be cut and the envelopes 
separated.  
 If the drug has not been received in these conditions, it needs to be re-
packed in mono-doses including the necessary information. 
 
 
 
 
Figure 13- Blisters ready to be cut Figure 14- Unit-dose with the necessary 
information 
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In this activity there are also differences depending on the technology level of 
the hospital.  
In the less technology developed hospitals in the picking warehouse the unit-
dose drugs are placed in small drawers, each one for a different kind of drug, 
sorted alphabetically. In this case, with a variable periodicity depending on the 
hospital, it is reviewed the stock level of the picking warehouse and are 
replaced the drugs (taking them from the main warehouse) which stock is lower 
than the security stock level. 
In other hospitals, they have vertical Carrousels for the picking warehouse. 
These carrousels are prepared to store unit-dose drugs. The vertical carrousel 
(picking warehouse) is connected to the horizontal carrousels (main 
warehouse) so the staff will just need to indicate with the help of the screen 
that is going to fill the picking warehouse and in the main warehouse’s screen 
will be shown which are the drugs that must be replaced. When replacing a 
drug from the picking warehouse it will be filled with a whole box of the kind of 
drug, taken from the main warehouse. In this case, the stock level control is 
always done by the Carrousels in order to assure that there are not stock 
ruptures. 
 Stock picking, preparation of the trolleys and  delivery to the wards: 
Without Carrousels: In the warehouses where have the traditional 
wardrobes and drawers system the picking is done according to the medical 
prescription. For each ward there are received (electronically by the 
computer hospital network) all the medical prescriptions of the ward. After 
being validated by a pharmacist, it is generated the stock picking list for 
each ward. For each patient it is known which drugs and how many doses of 
it will need in the next 24 hours of treatment.  
With this list, the warehouse staff proceeds to take the indicated pills from 
the picking warehouse and place them in the trolley in order to send them 
to the ward. The trolley is provided of little drawers, each one 
corresponding to a patient (indicating the room number and bed). The 
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drugs needed for the following 24 hours will be placed in each patient’s 
drawer. 
 
With Carrousels:  
In the hospitals that have a higher technological level in the picking 
warehouse there are vertical carrousels. With the help of this carrousel, the 
picking is easily done. The medical prescriptions are automatically updated 
in the carrousel’s software. According to it, the software will do the picking. 
Once a day, the warehouse staff will proceed to prepare the trolley to send 
to a ward. Just indicating, with the help of the screen, the carrousel that the 
trolley is going to be prepared, the carrousel will be ready for the trolley 
filling.  
The trolley has little drawers, each one with the room and bed number 
corresponding to the patient that is taking the pills that will be placed inside 
the drawer.  
The carrousel selects a kind of drug and rotates until the drawer that 
contains this drug is placed in front of the person that is filling the trolley 
and indicates it with a red light. Then it starts showing in the screen a room 
number which drawer must be filled with this drug and the number of 
drugs (necessary for the following 24 hours). When the staff has filled the 
corresponding drawer with the drug, he indicates it to the carrousel and in 
the screen appears the next room number that needs the same drug. After 
doing the same process with all the rooms that need the same drug, the 
carrousel will rotate and do the same with the next drug.  
The process finishes when all the drawers are filled of the drugs needed for 
the patient’s treatment. 
Once a day, the trolleys are sent to the wards. 
 
Wards: 
 Receiving the material from pharmacy and storing. 
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Once a day, a warehouse staff brings the full unit-dose trolley to the ward 
and takes the empty one back to the warehouse. After the nurse validates 
that the trolley has arrived, it is placed in the ward’s warehouse. 
 
 
 Drug administration to the patients from the nurse: 
Following the nurse administration planning which indicates at what time, 
which kind of drug and how many doses of it must be administrated to 
every patient in the ward, the nurse goes to the patient’s rooms with the 
same trolley that arrived from the main warehouse. When administrating a 
drug to a patient she just needs to open the drawer correspondent to the 
patient and take the number of doses he needs. After administrate a drug 
has to indicate in the computer that the administration has been done.  
 
Emergency stock in wards: 
As explained before, the unit-dose system just provides the wards of the 
medication that is predicted to be administration in the following 24 hours. 
Nevertheless, in hospitals there can be situations that can’t be predicted, as 
the entrance of a new patient in the following 24 hours, or that a patient 
suffers an attack and needs to be administrated an unpredicted drug. 
Because of this, there is always an emergency stock in the ward’s 
warehouse. 
 The kind and quantity of drugs in this stock is decided with a pact between 
the nurses and pharmacists, always basing in past experiences. This stock is 
periodically reviewed and replaced when necessary. 
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INFORMATION FLOW: 
Patient: 
 Generate the whole flux by having the need to receive a medical treatment 
at the hospital. 
Wards: 
 Medical prescription: 
Once or twice a day the doctor visits the patients and decides which 
medicine must be given to each patient.  
The doctor writes the medical prescription (depending on the hospital it can 
be hand-written or directly on a laptop*). In the medical prescription he 
specifies the kind of medicine that must take the patient, the quantity and 
the schedule of its administration.  
 Transferring the medical prescription to the ward’s computer: 
In both cases (hand-written or electronically), the information of the 
medical prescription is introduced in the computer in the ward and, with 
the help of a software, it is managed all the information of a patient 
together. 
 Sending the medical prescription to the pharmacy: 
The medical prescription is sent (in the majority of the catalan hospitals 
electronically) to the pharmacy, so the pharmacists can validate it and they 
know the ward’s material needs. 
 Imputation of drug costs to the patient: 
Every time a nurse administrates a drug to a patient and she indicates it on 
the ward computer system it is automatically imputed the cost of the drugs 
to that patient. This way it is easy to have a accountability control.  
 Analysis of the ward needs and request for withdrawal or purchase to the 
warehouse:  
One of the main characteristics of the personalized “unit-dose” system is 
that the analysis ward needs are implicitly done by the pharmacy. As the 
medical prescriptions arrive to the pharmacy, after being validated there, 
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the medical prescription of each patient is directly used to do the picking so 
there is no need to do a specific analysis of the ward needs. Therefore, 
there is no an explicit request for withdrawal because it is directly done by 
the each patient medical prescription.  
 
Warehouse/Pharmacy: 
 Validation of the medical prescription: 
After the medical prescription is introduced in the ward’s computer and 
joined to the patient’s clinical history, it is sent to the pharmacy. Before any 
deliver related to the medical prescription is done, it has to be validated by 
a pharmacist. The validation is done by the computer and with the help of 
software. In this process, the pharmacist checks if there are 
incompatibilities between different prescript drugs and also if there is any 
drug that can be substituted by another that has the same effect on the 
patient diagnosis but is more efficient. 
 Registering the material sent  to the ward: 
This activity of the whole drug delivery process is also implicitly done as all 
the drugs sent from the pharmacy to the wards are the ones indicated in 
the medical prescription. Therefore, the medical prescriptions are used to 
know how much material is sent to the wards. 
 Under stock analysis: 
In the case of having carrousels for the drug storage, its software controls 
the stock level and when it is under the security level it indicates that must 
be replaced.  
In the case of the “manual storage” unit-dose system, the control of the 
stock is done computerized with the medical prescription information. 
 Acquisition orders/ purchasing:  
When the material stock level is below the security stock level (indicated by 
the carrousels or by the stock data collection of the pharmacy) there are 
made the drugs acquisition orders to suppliers. 
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For the purchasing, a lot of catalan hospitals do aggregate purchasing. They 
do the purchasing together with other hospitals in order to get good 
conditions, meaning good prices and also good delivery conditions as unit-
dose packed drugs. 
 
Suppliers: 
 Management of the orders received from the hospital 
*Electronic Medical Prescription:  
Every time in more hospitals in Catalunya they are introducing the electronic medical 
prescription.  
In these cases, the doctor visits the patients with a laptop or a PDA in where he can 
write the prescription and it is directly transferred to the wards PC and introduced in 
the patient clinical history.  
One of the main advantages of this method, a part from the possible transcribing 
mistakes from paper forms, is that the software used for doing the medical 
prescription can be programmed to “guide” the doctor to choose the most efficient 
medicines. It can also detect some possible mistakes and help the pharmacist detect 
them when doing the validation. 
As all the information is computerized, it is very easy to have a stock and accountability 
control and to collect data in order to do analysis and future improvements. 
The hospitals using this system say that the experience has been good so far. It is 
always a little difficult at the beginning of the implementation because the staff is not 
used to it, but once everyone knows how it works it eases everyone’s work. Although, 
the implementation of the system needs a high initial inversion that is not worth for 
some little hospitals with a reduced pharmacy budget. 
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3.2.1.2 Material and information support: 
  The support used in the “unit-dose” system is very different depending 
on the technological level of the hospital and how generous is the pharmacy budget. 
Then will be described all the material and information support used in the different 
cases: 
Material support (known as support for storing, transporting, packing…): 
• Main warehouse:  
o ALTERNATIVE A:  
Shelves: in the hospitals with a lower technological level the drugs boxes 
arriving from suppliers are stored in shelves. They are always stored 
following the same order (a kind of drug will be placed always in the same 
place) in order to make easier the filling of the picking warehouse. 
 
o ALTERNATIVE B: 
Horizontal carrousel: 
In the hospitals that are more technological advanced, the main warehouse 
in the pharmacy is formed by various horizontal carrousels.  
Figure 15- Fixed shelves for the main warehouse 
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The horizontal carrousels are automated systems with a big storing 
capacity. These are closed warehouses formed by metallic baskets of 
different sizes that rotate horizontally all along a lineal circuit.  
 
The access to the baskets is controlled by informatics software that 
manages the reception and the distribution of material. 
When a drug box arrives from suppliers, the pharmacy staff must indicate 
(with the help of the screen) the principle active of the medicine and the 
size of the box. The carrousel will find a place for the just arrived medicine 
and place it in an appropriate basket.  
When it is time to do the filling of the picking warehouse, as the two 
warehouses have common software and are connected, the software will 
indicate which boxes must be taken from the horizontal carrousels and it 
will rotate so the staff can have access to them. 
In this kind of storing method, it is always applied the FIFO method. As the 
software know when was introduced each box, will indicate to take first the 
oldest box. 
As it is a computerized system, all the stock movements are automatically 
registered on the pharmacy system. 
Figure 16- Inside of an horizontal carrousel 
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This storing system has some advantages from the traditional shelves as: 
- Reduction of the space up to the 50%. 
- Reduction of the storing time. 
- Automatic data registration. 
- Efficient space management. 
 
• Picking warehouse: 
o ALTERNATIVE A: 
Little drawers: 
For the non automated storing system in the picking warehouse there are 
used little drawers that contain the unit-dose confections. Each drawer 
contains a different kind of pill. Each drawer has a label with the name of 
the medicine containing and is usually in alphabetic order so it is easier to 
find the desired drug.  
  
 
Figure16- Front part of an horizontal carrousel 
Figure 17-Little drawers for the picking warehouse 
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o ALTERNATIVE B: 
Vertical carrousel 
The picking warehouse in the more technological advanced pharmacies is 
formed by vertical carrousels. These are automated and computerized 
systems that ease the main dispensation activities.  
The vertical carrousels are closed systems where drugs prepared in unit-
dose confections are placed and dispense them when it is required. As its 
software is connected to the main warehouse carrousels, it eases the filling 
of the picking warehouse. When the software detects that the stock is low 
enough for replacing a drug, it will indicate it to the pharmacy staff. The 
staff will take it from the main warehouse, prepare the unit-doses and place 
it on the corresponding box of the vertical carrousel. The carrousel will 
rotate until the corresponding box is in front of the door and indicate with a 
red light where must be put the drug. 
When it is time for filling the trolleys that will be sent to the wards, the 
informatics system, with the information of the medical prescription, will 
indicate all the time which drug must be taken, how many doses and to 
which patient must be administrated. The staff knows from where has to be 
taken with the help of a red light. In this process, the carrousel optimizes 
the number of rotations it does by filling all the boxes (corresponding to 
patients) that have the same kind of drug at the same time. 
The main advantages of this system comparing to the manual system are: 
- A more agile and secure drug dispensation. 
- More efficient management of the space. 
- 
54 
 
 
• Re-packing machine: 
As explained in the detailed process activities, the main  necessity of the unit-
dose system is to have all the drugs in individual confections and each one 
must have the information of the principle active, the quantity of drug that 
contains and the expire date. If there was not prepared like this from suppliers, 
the drug will have to be re-packed before storing it on the picking warehouse. 
In this machines, there are introduced the pills or the cut blisters and it puts 
them in little envelopes that have the necessary information. 
  
Figure 19- Front part of a vertical carrousel Figure 18-Vertical carrousel 
Figure 20- Drugs after being re-packed in unit-doses 
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• Unit-dose trolleys: 
These trolleys are used both for transporting the drugs from the main 
warehouse to the wards, for storing them in the wards and for the drug 
delivery to the patients. These are formed by little drawers each one labeled 
with the room number of the patient that have to take the drugs contained on 
it. This trolley is sent to the wards once a day and changed for the empty one 
that is there. 
These trolleys are also use when the ward emergency stock needs to be 
replaced. When the trolley is sent to the ward, the emergency stock will be 
placed in the tray situated in upper part of it. 
 
Figure 21- Re-packing machine 
Figure 22-Unit-dose trolley 
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• Shelves for the ward emergency stock: 
The emergency stock is stored in the wards in shelves as in the traditional 
system. 
 
Information support (support for the information flow): 
• A computer in the main warehouse and in each ward: Used for the whole 
management of information, from introducing the medical prescription to 
registering all the data related to material stock. 
• Barcode readers: As all the drug boxes received in the main warehouse and the 
unit-dose confections have all the information in a bar code (a part from 
written in letters), it is an easy way of obtaining and registering the information 
with the help of these barcode readers. 
• Communication system between the ward’s warehouse and the pharmacy: in 
order to send the medical prescriptions and sharing information about material 
management. 
• Storage management system for the main warehouse: It is used to register all 
the information of the material stock and the material input and output. When 
the medical prescription is validated, the system updates the lists for the 
material picking and when the drug delivery to the wards updates the stock 
level. The system also indicates when a material needs to be replaced, either in 
the main or in the picking warehouse, because it has arrived to the security 
stock level. 
In case of having carrousels in the warehouse, the system is also connected to 
the carrousels software. This way, all the material requests from the picking 
warehouse to the main warehouse are automatically done and guide the staff 
so it is easy to do it. 
In case of electronic medical prescription: 
• Laptops/PDAs: The doctor writes the medical prescription in portable 
devices that are connected to the whole information system. 
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• Software for the information management: The information system in case 
of having electronic medical prescription is a little more complex than in the 
other cases. It is designed to have guidelines to prevail the use of the most 
efficient drugs. 
 
3.2.2 Grey areas: 
The grey areas of a hospital are defined as the nursery units where it can be exactly 
predicted what medicines will be need the next day. In these areas, the patients 
change very frequently and the medication prescribed is usually needed immediately. 
Some examples of grey areas are: the surgery room or the emergency unit, the 
intensive care unit (ICU).  
Are it’s not possible to predict the needed medication for the next day, in these areas 
there cannot be used the personalized unit-dose system for the drugs delivery. 
For these areas there are two used alternatives in the Catalan hospitals: the traditional 
system and the system with automated dispensing machines. The second one is for 
hospitals with a high technologic level and is starting to be implanted in some hospitals 
in Catalunya.  
Alternative A: Traditional system: 
This is, nowadays, the most used in most of the Catalan hospitals due to the low cost 
of the system.  
The system consists on making a pact between the ward nurses and the pharmacists to 
decide which drugs and the quantity of them is needed on the ward stock. The 
decision is always based on past experience and the pact is reviewed once a month 
more or less to assure the correct operation of the drug administration of the area.  
The process activities of the delivery system are very similar to the traditional system 
used in Italian hospitals. In the main warehouse the boxes receiving from suppliers are 
stored as the medicines used in the other areas. Approximately two times a week, the 
material stock level of the wards is reviewed and it is made the drug request to the 
pharmacy for those drugs whose stock level is lower than the security level (according 
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to the pact). The request is usually electronically sent. When the request is received at 
the pharmacy the boxes of the demanded medicines are taken from the main 
warehouse and the pharmacist staff brings it to the ward. All the material inputs and 
outputs are registered in the computer system so the system has a stock control and 
gives a message when there has to be a material request. 
The material and the information support for this alternative are the same as in the 
unit-dose system but instead of having the unit-dose trolleys there are shelves and 
wardrobe for storing the material in the wards and normal trolleys for the drug 
transport. 
Alternative B: Automated Dispensing machines: 
The appearance of automated dispensing machines in healthcare logistics is the result 
of trying to have an efficient system of drug delivery and including informatics on it.  
This alternative is being introduced in some Catalan hospitals since few years ago. The 
first hospital experience with this system in Catalunya was in 2004 in Vall d’Hebron 
hospital in Barcelona.  
The automated dispensing machines are storing systems that automatically dispense 
drugs in unit-doses. All the units are connected to a central control system that is 
located at the pharmacy and registers all the material movements that are done in 
each machine.  
There have been commercialized several versions of automated dispensing machines 
by different companies. Nowadays, in Spain, there are three different distributors for 
these machines, the systems Medstation Rx (by Pyxis Corporation), Autodrugs (by KRZ 
SL) and OmniSupplier (by Omnicell Corporation). The most common in Catalan 
hospitals is the Medstation Rx, commonly known as Pixys. 
B.1 Process Activity analysis 
At this point there will be analyzed the activities in the drug supply process that are 
different from the “personalized unit-dose system”. 
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MATERIAL FLOW: 
In the material flow the activities that remain the same from the personalized unit-
dose system are the ones related to the relation with suppliers and the activities that 
take place at the pharmacy until it is filled the picking warehouse.  
The different activities are: 
Wards: 
 Receiving the material from pharmacy and storing. 
Once a day, the central control system software checks the stock level of all the 
drugs stored in the dispensing machines and automatically sends the request to 
pharmacy. The pharmacy staff takes the ordered drugs (prepared in unit-dose 
confections) from the picking warehouse. 
 If there are carrousels in the pharmacy, its software is also connected to the 
central control system, fact that eases the process of getting the needed drugs 
from the picking warehouse because the carrousel guides the staff by showing 
which drugs must take. 
 If the main warehouse is not this technologically advanced, the pharmacy staff 
manually gets the indicated drugs from the picking warehouse. 
When the trolley from pharmacy arrives at the ward, the drugs are stored in 
the dispensing machine boxes by introducing the information of the drugs 
either by the screen or with a barcode reader. It is important to introduce the 
number of doses indicated so there can be a good stock control. 
 Drug administration to the patients from the nurse: 
When a nurse needs to administrate a drug to a patient (either because it is 
on the medical prescription or because there is an emergency) she takes it 
from the dispensing machine. To operate with the dispensing machine, the 
nurse has to enter a personal code, this way, it is registered every operation 
and who has done it. Once has entered the system, in order to get the 
needed medicine, the nurse must: 
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1. Select the drug dispensing option. 
2. The system will show the list of patients that are in the unit. It must 
be selected the patient which will be given the medicine.  
3. Select the drug and the number of doses. 
4. Confirm the selected operation and get disconnected of the system. 
It is very important that the nurse truly takes the number of doses that 
has indicated because if it is not like this, there cannot be a good stock 
control. 
INFORMATION FLOW: 
Analyzing the activities that take place in the information flow, it should be noted that 
there’s no always the medical prescription. Depending on the nursery area there will 
be medical prescription (the activities related to it are the same as in the personalized 
unit-dose system). Even in these areas and in others, drugs are usually administrated 
at the needed moment, in case of an operation or an emergency. Usually, there can be 
expected the kind and quantity of drugs that will be consumed, but not exactly 
predicted. 
Wards: 
 Imputation of drug costs to the patient: 
Every time the ward nurse takes a drug from the dispensing machine, as she 
has had to indicate to which patient is going to be administrated, the cost 
of the administrated dose is imputed to the patient. 
 Analysis of the ward needs and request for withdrawal  to the warehouse:  
When using the automated dispending machine, the material stock level 
control is made automatically by the control center system.  
The only thing that needs to be done is to introduce the security stock level 
and make sure that the ward nurses take the exact number of doses that 
have indicated.  
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The security stock control level and the kind and quantity of medicines that 
must be in the ward are decided making a pact between the ward nurses 
and the pharmacists, always basing in past consumption experiences.  
Once a day, the system reviews the stock level and automatically sends the 
material request so it can be prepared form pharmacy. 
Warehouse/Pharmacy: 
 Under stock analysis: 
In this case, the under stock analysis in the main warehouse is made as in 
the personalized unit-dose system. The material that is stored in the 
automated dispensing machine is taken from the picking warehouse. 
Therefore, the warehouse stock control is done like in the other system. 
B.2 Material and information support: 
At this point it this going to be described the specific support that is needed specific for 
these areas, considering that the hospital already has all the support for the unit dose 
system. 
Material support (known as support for storing, transporting, packing…): 
The extra material support needed for the grey areas drug delivery is: 
• Automated dispensing cabinets: 
Nowadays, there are several commercialists for automated dispensing 
cabinets. The most used in Catalan hospitals are the Medstation Rx (by 
Pyxis Corporation).  
These cabinets consist on closed wardrobes and drawers that just can 
be opened when the informatics system gives the order to open. In 
order to get the desired drug, the nurse has to identify himself by a 
personal code, select the patient that is going to administrate the drugs 
and indicate which drug is going to take from the cabinet and the exact 
number of doses. 
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 It is estimated that with one cabinet, there can be covered the 
necessities of 8 patients and it can store material for covering, 
approximately, a week of drug administration. 
 
 
• Trolleys: As in the drug delivery for grey areas there are not prepared 
the personalized unit-doses for each patient from pharmacy, there’s not 
need of using the unit-dose trolleys, neither for transportation from 
pharmacy to the wards nor from wards to the patient. In this case there 
are used traditional wheel trolleys with shelves. 
Information support (support for the information flow): 
• Central control system: 
A part from the material management systems needed in the unit-dose 
areas, there is need a central control system that manages all the 
cabinets information.  
This system is connected to all the cabinets and controls every material 
input and output so there can be controlled the material stock level. The 
system also makes the list of material requested to pharmacy. It is also 
very useful for data collection for realizing statistics for future 
experiences.  
Figure 23- Automated dispensing cabinets 
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4. Comparison between the different systems: 
After analyzing all the logistic activities of the different drug delivery systems, there 
will be done a comparison between them.  
First of all will see the advantages and disadvantages of the different systems and after 
this, there will be done a deeply comparison analysis between the methods used in 
Catalan hospitals and the ones used in North-West of Italy. 
4.1 Advantages and disadvantages: 
At this point, there will be done an analysis of the advantages and disadvantages of the 
logistic systems described before. Beginning with the traditional system, the analysis 
will be done taking also as advantages the improvements respect the logistic method 
analyzed before. 
4.1.1 North-West Italy: 
4.1.1.1 Traditional system: 
Advantages: 
 Due to the low technological level required by this system, there is a low 
investment in this aspect. 
Disadvantages: 
 The medical prescription stays in the ward and it is never seen at the pharmacy. 
This way, there cannot be detected mistakes by a pharmacist.  
 Lack of a more exact method to predict the needed drugs at the ward. The kind 
and quantity of drugs sent from pharmacy to the ward doesn’t depend on the 
medical prescription, it is based on past consumption experiences that are not 
always repeated. 
 The nurse has a big load of work related to the drug delivery that lets less time 
for taking care of the patients. 
 The nurse take a lot of decisions so has a big responsibility. This can help the 
appearance of human mistakes. 
 There is nothing that assures the application of the FIFO method so there is a 
high probability of having expired drugs at the wards. 
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 There is a few control of the material consumption at the ward. Because of this, 
there is used more material than the necessary and it is difficult to impute the 
drugs cost to the patients. 
 The stock analysis is manually done, sue to it there can be more mistakes than 
if there were automated stock analysis methods. 
 The material requests from wards to the pharmacy are unpredictable. 
 A lot of emergency requests. 
 There is not an established criteria for placing the drugs at the ward. Therefore 
there can be different criteria between nurses. 
 The transcription of the medical prescription is manually done helping the 
appearance of human mistakes. 
 The space for storing material at the ward is oversized due to the lack of 
prediction of how much stock will there be. 
 There is a high risk of making mistakes when doing the drug administration to 
the patients because all the controls are visuals and done by the nurse. 
4.1.1.2 Refilling system: 
Advantages (benefits over the traditional system): 
 Each kind of drug has its specific place, fact that eases the nurses when they 
have to find them for administrating them to patient. 
 Optimization of the storing space at the wards. As each kind of drug has its 
specific basket it is exactly known the needed space.  
 There is a higher prediction of the drugs that are going to be requested at the 
pharmacy because of the ward’s budget realized between nurses and 
pharmacists. 
 There is more control of the medicine consumption at the ward. 
 It is applied a FIFO policy because the newer medicine will be refilled when the 
oldest is finished. 
 Reduction of the emergency requests because of the security stock at wards. 
 The wards material stock level is controlled from pharmacy. 
 Less work load to the nurses that let them time to attend the patient 
necessities. 
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 Fewer decisions related to the stock level are taken by the nurses. 
Disadvantages: 
 The accountability of the used material is not exact because it is counted when 
the material leaves the warehouse not when the drug is administrated to the 
patient. 
 The staff needs to know the procedure of this method, so they might need a 
previous training. 
 The wards need to be adapted to the method needs, such as baskets, a printer 
for the labels… 
 There is a higher work load for the warehouse. 
 There is a higher investment than in the traditional system. 
 The medical prescription still stays in the ward and it is never seen at the 
pharmacy. This way, there cannot be detected mistakes by a pharmacist and 
neither make an exact prevision of the drugs that are going to be consumed in 
the ward.  
 There is a high risk of making mistakes when doing the drug administration to 
the patients because all the controls are visuals and done by the nurse. 
4.1.1.2 Kanban system: 
Advantages (benefits over the traditional system): 
 There is less space for storing in the ward as the material is stored in the 
trolleys which with it is sent from pharmacy. 
 There is more control of the medicine consumption at the ward. 
 More predictions about the material consumption in each ward as it is done a 
budget with the consumption previsions between the nurses and pharmacists. 
 From the pharmacy it is controlled the kind and quantity of drugs that are 
usually returned from the ward. Therefore it can be reviewed the material sent 
for the future deliveries.  
 It is applied a FIFO policy which helps reducing the expired medicines. 
 The wards material stock level is controlled from pharmacy. 
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 Less work load to the nurses that let them time to attend the patient 
necessities. 
 Fewer decisions related to the stock level are taken by the nurses. 
Disadvantages: 
 The initial investment is a little bit higher because of needing specific material 
as two trolleys for each ward. 
 The medical prescription still stays in the ward and it is never seen at the 
pharmacy. This way, there cannot be detected mistakes by a pharmacist and 
neither make an exact prevision of the drugs that are going to be consumed in 
the ward.  
 The staff needs a little training so they do their job correctly. 
 It is need a specific place at the ward to place the trolleys.  
 More work load for the pharmacy staff.  
 There is a high risk of making mistakes when doing the drug administration to 
the patients because all the controls are visuals and done by the nurse. 
4.1.2 Catalunya: 
4.1.2.1 Personalized unit-dose system: 
Advantages: 
 Reduction of drug consume due to there is only the needed drugs in the ward 
so there is less waste of it. 
 There is a good communication between the main warehouse and the wards. 
As it is an electronic communication there is a reduction of mistakes. 
 The medical prescription is sent to pharmacy where it is validated before doing 
the drug delivery to the wards. This way there can be detected mistakes and 
also recommend the doctor to prescript more efficient drugs. 
 The medical prescription is used in pharmacy to decide the kind and quantity of 
medicines that will be sent to the wards. 
 It is applied a FIFO policy. 
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 The space required for storing drugs in the ward is very little because it is 
stored in the trolleys and the ward’s stock is renewed every day (there is a little 
extra space for the emergency stock). 
 Reduction of stock in wards because it is only stored the exact quantity of 
needed medicines. Moreover there is no need to round up, because the 
confections are prepared in unit doses. 
 Reduction of the time dedicated to store the material in the wards. 
 It is dramatically reduced the work load of the nurse and also the decisions that 
has to make. 
 It is easy to impute the cost of drugs to each patient. 
 Every drug administration is registered so it is easy to recognize who and why 
made a mistake if it occurred. 
 All the activities related to stock management are computerized so there is less 
paper and mistakes. 
 Reduction of the ward’s buffer. With this system, the only medicines that are 
stored for a longer time are the emergency ones, the rest of drugs come 
prepared for the administration for the next 24 hours from pharmacy. 
 The process of getting ready the trolley for the patients administration at the 
ward is simplified as it comes prepared from pharmacy so the nurses just have 
to do the last check.  
 Reduction of mistakes in the preparation of the drugs that are being 
administrated to the patients as everything is prepared at the pharmacy. 
 Higher quality of the service offered to the patient as there are less mistakes 
and the nurses have more time for attending their necessities. 
 
Disadvantages: 
 It is needed a big initial investment to assure the good appliance of the system. 
The investment is higher the most technological advanced is the hospital. 
 It is need the design and implementation of a complex software and 
information management system. 
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 It is need an important training for all the staff, nurses and doctors.  
 There is a high dependence from technology. 
 The security stock in wards is very little so there are more chances of having a 
stock rupture. 
 
4.1.2.2 Automated Dispensing Machines (in grey areas): 
Advantages: 
 As it is a closed wardrobe, it is not too easy to have access to the material. 
Therefore, there is less waste of it (as it defends the JIT policy). 
 Every material input or output is registered in the system. This is useful for 
recognizing mistakes and avoiding them in the future. Also for reviewing the 
stock that is necessary in the ward. 
 There is a high optimization of the storing space. 
 The medicines are stored in unit-dose confections, so there is directly 
dispensed the needed dose to administrate the patient. 
 Less work load for the nurses. 
 All the material stock control is automatically done by the information 
management system. 
 There are reduced bureaucratic activities at the ward in the drug 
administration.  
 Availability of the medicines the 24 hours a day.  
 The access is controlled just for authorized people. 
 It is easily imputed the cost of the drugs to the patient when it is administrated. 
 There can be detected from pharmacy the need to replace a medicine before it 
is demanded from the ward. 
Disadvantages: 
 There is need a training for the pharmacy staff and nurses. 
 The initial investment on technology is really high. 
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 It requires a study and analysis of the logistic activities in drug delivery in order 
to develop an implementation plan. 
 It is needed a complex informatics system. 
 There is a high dependence from informatics and technology. 
 The main pharmacy has a bigger load of work. 
 There is no way of knowing exactly how many doses took the nurse. It is 
important to aware the nurses to take the exact number of doses they 
indicated the machine because if not, there cannot be a good stock control. 
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4.2 Results of the study (between North-West Italy and Catalunya): 
As it has been seen during the analysis done before, in the lasts years in 
Catalunya hospitals there has been more investment in healthcare logistics than in the 
north-west of Italy. In the north-west of Italy it is still used the traditional system, 
which has been used since a long time ago and hasn’t changed a lot since then. In the 
other hand, in Catalunya’s healthcare they have chosen investing more on healthcare 
logistics and have taken new logistic systems in drug delivery. The investment that it 
supposes has been done in order to have more efficient drug delivery systems and 
reduce future costs related with delivery mistakes, material waste, expired drugs…. 
Moreover, it is also looking for a better quality of the service offered to the patients, in 
the sense that a better management of the drug delivery lets the nurses more time to 
take care of the patients and at the same time the drug administration is more secure. 
Let’s analyze the main deficiencies of the traditional system used in the north-
west of Italy that could be solved by using the personalized unit-dose system used in 
Catalunya hospitals.  
The main failure of the traditional system is that the medical prescription stays 
 in the ward and is never sent to the pharmacy. Because of this, there are some 
 of the biggest lacks of the system: 
- The material request to the pharmacy is done without considering the 
medical prescription, which is the most possible exact way to know how 
much material is going to be consumed by the patients in the ward. Instead 
of this, the material request is based in past consumptions experiences and 
it is decided by the wards nurses, which is not a very exact method. 
- Moreover, as the request is done by each ward instead as decided at 
pharmacy, in every ward it is used a different criteria for deciding which the 
needed drugs are. In one ward there are also used different criteria 
depending on the nurse that has to make the request. 
- The prescription is not validated from pharmacy. Any specialized in 
medicine a part from the doctor checks the medical prescription. Because 
of this, there is more chance of doing mistakes than if it is checked by the 
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pharmacists. Furthermore, pharmacists have another point of view of drug 
administration, they don’t just look for a drug that cures the patient (as the 
doctor does), but for the most efficient drug for that patient. What is meant 
with this is that if pharmacists can choose between two medicines that 
have the same effect on the patient will choose the one from which have 
better conditions from suppliers.  
 
 In the traditional system there is a bigger stock in the wards, because as there is 
 not an exact way of predicting the material consumption there is always more 
 stock than the needed. A part from this, the surplus of stock is also bigger than 
 in the unit-dose system because the number of drug doses sent from 
 pharmacies are always round up due to the fact that the confections are in big 
 boxes and not in mono doses.  
 Because of the material stock excess in the wards there is a lot of material 
 waste. The Just In Time stock policy defends that when the material is present 
 there is always more chances of it being consumed and wasted. This is because 
 there is not a high control of the material that is consumed so everyone uses in 
 different ways.  
 I addition, there is also a waste of space in the wards warehouses because of 
 the stock excess. Reducing the stock of material there could be more space for 
 the nurses to rest or for other purposes. 
 As it is not applied a FIFO policy, there is also more expired drugs that are even 
 a risk for the patient or a material and cost waste. 
 In the traditional system there are a lot of manual processes compared to the 
 high automation level that has the personalized unit-dose system in Catalunya.  
 The fact of automate some processes and the information management, 
 reduces a lot the possible human mistakes, so the system becomes more 
 secure for the patient increasing the quality of the service. At the same time, 
 the nurse does not have to waste so much time in material management (as 
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 placing it in wards, deciding the material requests to pharmacy or preparing the 
 trolleys for the administration to the patients). Therefore the nurses can spend 
 more time attending the patients’ necessities that is their main job in the 
 hospital. 
Nowadays, in Italy there is not the immediate possibility of introducing the unit-dose 
system in hospitals because the drugs suppliers don’t deliver them prepared in the 
mono-doses confections. Nevertheless, if the hospitals make pressure they will be able 
to get the drugs delivered in unit-doses.  
To make this pressure they can do the following things that are done in Catalan 
hospitals: 
- Aggregate purchase: it can be formed a group of hospitals to do the 
purchasing together and get better conditions from suppliers. 
- Have a pharmacological guide: it is a list of the drugs that can prescribe the 
doctors in that hospital. It is a fact that if there are equivalent drugs, it will 
be chosen to be in the hospital’s pharmacological guides the one which 
suppliers offer better conditions. 
In the other hand, there are things that can also be improved in the logistic system 
used in Catalan hospitals and that will be probably introduced in the future. 
- The first thing that can be improved is the acquisition systems in the 
relation with suppliers. Nowadays, lots of companies use standardized 
electronic systems for requesting material to suppliers such as EDI 
(electronic data interchange). This system will make easier sending the 
requests for material delivery from suppliers and reduce mistakes due to 
communication. The main disadvantage of introducing this system is that 
has to be introduced by both, hospital and suppliers, and the supplier won’t 
want to introduce it unless there are many hospitals that have it. 
- Some Catalan hospitals have initiated a plan for introducing a new drug 
delivery system that combines both the personalized unit-dose system and 
the automated dispensing machines. The new system consists on 
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eliminating the unit-dose trolleys and, from pharmacy refill the automated 
dispensing machines present in wards. The automated dispensing machines 
will have all the information of the medical prescriptions, so there will be 
the needed drugs for covering the patients’ necessities. Furthermore, when 
the nurse wants to administrate the drugs to the patients, must introduce 
the patient that is going to receive the treatment and the dispensing 
machine will tell which drugs and how many doses must take. 
With this system there is the advantage that the drugs are available 24 
hours a day and that there is less work load for the nurses and less errors 
possibility. 
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5. Case of study: Analysis of the supply chain logistics of two 
Catalan hospitals 
 5.1 Hospital universitari de Vall d’Hebron 
 (Contact person: Josep Monterde and  Julio Martínez.) 
 
 
 
 
 
 
 
 
 
 
5.1.1 Hospital’s general Information: 
The “Hospital Universitari Vall d’Hebron” is one of the biggest hospital complexes of 
Spain. The hospital is formed by 15 buildings and has around 1.200 beds. 
The complex is divided in three main areas: 
1. General Area (AG) 
2. Orthopedic Area (ATR) 
3. Maternity and Children Area (AMI) 
A part from this main areas it has a very important Day-hospital where is mainly 
treated out-patients with chronicle diseases. In these last years it has increased the 
Figure 24- Vall d’Hebron’s General Area 
 importance of the ambulatory unit because of the appearance of new 
specific diseases, for example for sclerosis, AIDS…
Vall d’hebron has 7.178 employees and, last year, had 63.752 patients having an 
occupancy rate of 88.98%. 
 
5.1.2 The Pharmacy: 
The Vall d’Hebron pharmacy has a budget of 119,2 M
inpatients and 99,3 M€ for outpatients), while the whole hospital budget is 650 M€. 
 
The pharmacy department consists in one central warehouse where drugs from 
suppliers are received and covers 8 areas (4 main areas, 2 oncology satellite 
pharmacies, hemophilia and outpatients’ pharmacy). In this department there are 99 
people working, including 24 hospital pharmacy specialists, 12 pharmacy residents and 
63 technical staff.   
In 1998 they started a strategic plan to improve pharmacy service and reduce cost in 
drug delivery. Since that moment they became one of the most Hospital pharmacies in
Europe, investing a lot in new methods and technologies.  Actually, the 100% of beds 
are supplied on unit dose distribution system, they have electronic prescription and 
electronic data register and have a high level of automation and robotics.
82%
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€ a year (divided in 19,9 M
Figure 25- Pharmacy budget 
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The main reasons that made the pharmacy start the strategic plan in 1998 were: 
- The growth of healthcare costs. 
- Increased life expectancy and chronic diseases. 
- Pharmacological innovation (more expensive treatments, personalized 
medicine, rare diseases…). 
- Economic crisis.  
The main challenge of this strategic plan was reaching the efficient and safe use of 
pharmacotherapy. “It’s not about how much we spend but spending it efficiently”. 
Strategic processes 
The following group of processes was defined as acting processes on efficient and safe 
use of drugs: 
 
- Drug selection, Hospital formulary, Guidelines and protocols: the fact of 
reducing the amount of drugs that the doctor can prescribe the patient, 
guides him to prescribe the “best” medicines to the patient, the most 
efficient according to what the pharmacists know. 
- Purchase price: in order to get good purchasing conditions (as good price, 
better preparation for unit-dose…), Vall d’hebron does aggregate 
purchases. The whole ICS group of hospitals does the purchasing together, 
Figure 26- Strategic processes 
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even though every hospital has its own warehouse and manages the 
material itself.  
- Warehousing policy: in this warehouse, they work with the JIT policy and 
have a high rotation index (more than 25 stock rotations a year) 
- Dispensing system:  They try to do the most personalized drug dispensing as 
possible. 
- Compounding: drugs should be delivered to the nurses “ready to use”. 
- Prescription management:  This process consists on “guiding” the doctors 
so they prescribe the most efficient drugs. This is done in two different 
ways: 
o Direct intervention: pharmacists check doctors’ prescription and 
advise them if they think there is any mistake or any better 
medicine. Nowadays, doctors’ acceptance is over 95%. 
o Deferred intervention: thanks to the data collected in a period of 
time, pharmacists show doctors which are the best drugs to 
prescribe so they can use them in their future prescriptions. 
 
5.1.3 Logistics model architecture: 
MATERIAL (DRUGS) FLOW: 
- Warehouse management 
Before the new strategic plan was implemented in Vall d’Hebron’s pharmacy, 
there were three different warehouses, one for each main area, and each one 
was independent in the relation with suppliers. Each warehouse did its own 
purchase as if they were different hospitals. As it’s shown in the diagram, each 
warehouse supplied drugs to independent areas.  
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Since the beginning of the strategic plan implementation (1998), the main 
challenge was the unification of the three ware-houses in one main warehouse 
that could supply the following areas: General Area, Orthopedic Area, 
Maternity and Children Area, Day Hospital, Out-patient, Hemophilia and UCSI. 
The delivery policy is Just in Time, both from suppliers to the warehouse and 
from picking warehouses to the wards (where nurses will give drugs to the 
patients).  
 
 
Figure 27- Diagram of the old drug delivery situation 
Figure 28- New drug delivery situation 
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How could they reach this new situation? In order to succeed in the new 
delivery situation they introduced the Unit dose method. The “traditional 
areas” are covered using the traditional unit dose system while the “grey areas” 
are covered with unit dose method with the help of Automated Dispensing 
Cabinets (Pyxis). For the Out-patients they have a Rowa robot.  
 
This new warehousing policy and automation of logistics had the following 
 effects: 
 · 35% inventory reduction (from 6,3M€ to 4,1M€). 
 · Easy outgoing maintenance inventory. 
 · Rotation index of 25/30 stock rotations a year 
 · 50% reduction on dispensing time and errors. 
 
- Receiving drugs from suppliers: 
Nowadays, the Main Warehouse, where drugs are received from suppliers, 
(located in the General Area) has three horizontal carrousels (1 of them 
refrigerated) where all drugs that arrive from suppliers are stored in big 
boxes. The employee in charge of it introduces, with the screen’s help, 
which drug needs to be stored and the carrousel chooses in which place 
should be stored. When it’s time to take a drug, the carrousel will apply the 
FIFO (first in first out) method and will give the one that entered before.  
This warehouse manages around 900 different codes (managed by active 
principle) and has a stock level for 2 weeks approximately. 
  Serums are the only kind of drugs that are stored outside this Horizontal 
Carrousel because of their heavy weigh. 
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- Filling the picking warehouse 
This Main Warehouse supplies the three picking warehouses located in General Area 
(with 3 horizontal carrousel and a Rowa), Orthopedic Area (1 horizontal carrousel) and 
Maternity and Children Area (1 horizontal carrousel).   
Figure 30-Serums main warehouse 
Figure 31- Horizontal carrousels 
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Once a day, the personal in charge of it checks the vertical carrousel’s stock level. The 
vertical carrousel and the Central Warehouse’s carrousels are connected so the worker 
just needs to go to the Central Warehouse and check the carrousel screen where will 
appear which drugs need to be taken from it and placed in the picking warehouse’s 
carrousel. As mentioned before, the horizontal carrousel has the information of the 
date that each medicine was received so it can apply a FIFO policy.  
In the picking warehouse everything is stored in unit-dose (most of the drugs in vertical 
carrousel but some of them just in boxes). Usually drugs are received in unit-dose 
packed in blisters (inside boxes). The blisters just need to be cut in mono-dose and 
each single dose has written the name of the medicine, the dose (in mg) and expire 
date. If the drugs are not received in unit-dose, or each pill doesn’t have all the 
required information, they need to be re-packaged with a packing machine. 
Figure 32- Main and picking warehouses 
Figure 33- Unit-doses in the picking warehouse 
(little boxes) 
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Once drugs from the Central Warehouse are taken and prepared in unit-dose the 
personal proceed to fill the picking warehouse. The carrousel has the information of 
which medicines have to be taken from the horizontal carrousel (main warehouse) and 
where should be placed. The worker will be given the instructions about where to 
place each drug by the carrousel screen and just has to follow them and indicate when 
he is finished with filling the drawers.  
 
Figure 25- Picking warehouse, horizontal carrousel 
 
Figure 34-Re-packing machine 
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- Drug distribution:  
From this point, the drug distribution is done in different ways, depending if they go to 
a traditional unit-dose area, a “grey area” or the Out-patients. 
A. Traditional unit-dose 
About 15 nursery-units (each one with its ward) are covered with traditional 
unit-dose drug distribution system.  These units are the ones of which they can 
have information about the medication that each patient will need every day.  
The pharmacy receives the doctor’s prescription and, after validating it, a 
medical history for each patient is created and the information is sent to the 
picking-warehouse carrousel. Once a day, a pharmacist assistant proceeds to 
do the picking. The picking consists on filling the trolleys that will be sent to 
each ward. Each trolley has little boxes, each of them labeled with a room 
number. After the picking, each box will be filled with contain the drugs 
corresponding for the patient in the room.  
As the carrousel has all the information referring to which drugs must be 
delivered to each patient, the worker just needs to indicate the ward where will 
be sending the trolley and the carrousel will proceed to indicate which pills he 
must take and in which box should place them.  The carrousel selects a 
medicine contained in a drawer and shows the worker with a light where is 
placed. With the help of the screen the carrousel indicates the worker all the 
patients that need this kind of medicine and the number of doses (for the next 
24h). Once all the boxes corresponding to the rooms that need this kind of 
medicine are full, the carrousel will proceed to do the same with the next kind 
of drug. The carrousel will always optimize the number of rotations it does. 
At 16h in the afternoon the trolleys are sent to the corresponding wards so the 
nurses, following the prescription for every patient, can do the drug 
distribution to each patient. 
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Figure 36- unit-dose trolley 
 
A part from the drugs sent everyday in the trolley, in this “traditional units” 
there’s also a little emergency stock in the wards. The drugs that are in this 
medicine cabin and the stock level of it is decided between nurses and 
pharmacists. They call it a pact. 
 
B. Grey areas. Pyxis 
There are some nursery-units where it’s not possible to know which kind of 
drug will be needed at each time for each patient. These units as UCI (intensive 
care unit), operating rooms, and emergency are known as “grey areas” and it’s 
not possible to use traditional unit-dose method for drug delivery.  
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Figure 37-Central work station 
 
In these areas they have Automated Dispensing Cabinets (Pyxis).  These 
cabinets are unit-dose dispensing machines. When the nurse needs to get a pill 
or any kind of drug, she enters, with the help of the screen, which drug she 
needs, the number of doses she will take and the patient that will consume it. 
Then, the machine will open the door corresponding to that drug. It’s still 
nurse’s responsibility to take the number of pills he/she entered the machine 
so it can have a good stock control. Once a day, the Pyxis’ software checks the 
stock level and sends the information of those drugs that need to be replaced 
to the central work station (CWS) (One for the General Area and one shared 
between Orthopedic Area and Women and Children Area). The pharmacy 
assistant gets the needed drugs from the vertical carrousel (also connected to 
the central computer) and fills the Pixys with the needed drugs.  The stock 
stored in the Pixy (kind and quantity of drugs) is still a pact between the nurses 
and the pharmacists. 
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Figure 38- Automated dispensing cabinet (Pixys) 
Nowadays, there are 80 Pyxis units in the Vall Hebron hospital (covering all the 
grey areas). Each unit covers about 8 patients and has a stock level for one 
week approximately.  
The first Pyxis unit was installed in the hospital in 1999 covering 8 ICU beds, 
being the first Pyxis experience in Europe, and it had very positive results on 
the first year: 
- Cost saving of 26% on drugs delivered on the area. 
- Time saving: they went from 6h30’ per week of time wasted by nurses and 
pharmacists to 3h45’ per week just wasted by pharmacists (nurses didn’t 
have to prepare the medicines, just ordering them to the Dispensing 
Cabinet. 
- Gained 10 m
2
 in the ward medication storage area. 
All this benefits are attributed at the fact that with this new Pixys system there 
is more stock control (because of Just in time policy). With this system, nurses 
don’t have to control the stock avoiding with this fact human mistakes and lost 
information between different work turns. It’s also a fact (defended by Just In 
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Time policy) that there’s always less material waste when the material is not 
there all the time (in this case is inside the Pyxis).  
In 2010 they ended “the pyxis project” having the 100% of “grey areas” covered 
by Automated Dispensing Cabinets (Pyxis).  After all these years of experience 
with this system, the most remarkable results are: 
- Reduce of nurse station inventory. 
- Reduction of drug expenditure. 
- Space improvement at nurse station. 
- Gain of nursing time. 
- Simplified workflow and procedures. 
- Remarkable decrease of workload in narcotic management. 
- “Easy to find” medications. 
- Provides information on drug use associated to the patient and his 
diagnostic. 
- Easier expiration medication control. 
The following graphic shows the real cost saving after one year of the 
introduction of Pyxis in the Emergency area. As it’s shown, they had a 18% 
of cost saving respect the previous year (2004) and a 27% of cost saving 
respect what the tendency predicted what would be the drug expenditure 
cost for that year (2005).  
 
Figure 39-Drug consumption cost evolution 
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C. Out-Patient. Rowa 
In the Out-Patient unit there are dispensed medicines that can’t be sold in a 
traditional pharmacy. In this lasts years it has increased a lot the volume of 
drugs dispensed in this unit because of new diseases and the correspondent 
medicines discovery (as sclerosis, AIDS…). Drugs are dispended to patients in 
boxes as in traditional pharmacies. Since 2007 there is a ROWA robot in this 
pharmacy department. This robot is the one in charge to store the medicines 
(in boxes) for Out-patients that arrive at the pharmacy. The pharmacy assistant 
place the boxes without any specific order in a slide film and the robot, after 
reading the bar code places them in an specific place.  When a patient arrives 
at the Out-patient unit (located above the pharmacy warehouse) and the 
pharmacist working there checks which drug must be delivered, the robot gets 
it from the stock and, with the help of an elevator, the box is placed in the out-
patient unit ready to be delivered. This method, used in some traditional 
pharmacies too, saves a lot of time to pharmacists and has a good stock and 
expire date control.  
 
 
 
Figure 40- Rowa robot 
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Figure 41 Rowa robot 
 
Future improvement plans: 
The vall d’hebron pharmacy plans for a near future are introducing the Pyxis in 
the “traditional areas” instead of the traditional unit-dose method. The intention is to 
have the Medical Prescription introduced in the Pyxis software and replace the 
traditional trolleys for this Pyxis. This way, the nurse will just be able to get from the 
Cabinet the drugs that are written in the Medical Prescription of the particular patient 
reducing a lot of mistakes. It also improves the fact that drugs will be available 24 
hours a day in the wards and nurses won’t need to wait receiving trolleys from the 
pharmacy to start delivering drugs to patients.  
Another possible improvement in the relation with suppliers would be the 
introduction of some supplying method as EDI. The only inconvenient of it is that all 
suppliers would have to introduce it too. 
 
INFORMATION FLOW: 
Since a couple of years medical prescription in this hospital is computerized. In 2009 
they finished the implementation of CPOE (Computerized Physician order entry) and 
eMAR (Electronic Medication Administration Records). Since then, in the whole 
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hospital they have a SAP software called ARGOS. With the help of this software, when 
a new patient enters the hospital, and all his data are introduced, his profile will be 
created in a Clinical Work Station. From this work station, the authorized personal of 
the hospital will have access to all his medical history, hospital reports, diagnosis etc. 
 
Figure 42-Vall d’Hebron’s patient clinical workstation 
 
 
- Medical Prescription:  
The information flow starts with the Medical Prescription. The doctor does 
the patient’s visit and enters the medical prescription for each patient in a 
laptop. He will enter the kind of medicine that must take the patient, the 
quantity and the times a day it must be delivered.  
  
Figure 43- Electronic medical prescription 
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In these last years, they have tried to create“intelligent” software that can 
detect contraindications, incompatibility or duplicity between prescribed 
medicines.   
 
Figure 44- The software is showing duplicity 
 
- Validation from pharmacy 
Once the prescription and the patient’s medical history are introduced in 
the software it needs to be validated by the pharmacists. Non drugs will be 
delivered to the patients if the prescription has not been validated.  
The validation is done in order to reduce mistakes but also to choose “the 
best drug to deliver”. Sometimes the doctor will prescribe a medicine and 
the pharmacist will recommend changing it for another that has the same 
effects but is cheaper. 
- Drug deliver to patients: 
Once the medical prescription is validated, the information about the new 
prescription is sent to the ward’s nurses and is automatically introduced 
into the nurse’s schedule. There is a nurse’s delivery schedule for each 
patient in the ward. This schedule shows which drug must be delivered at 
each time of the day. With the help of the software, the nurse knows which 
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time zone of the day it is and which medicines must be delivered to which 
patients. 
Every time the nurse delivers a medicine, she has to indicate that the drug 
has been delivered to the patient with the help of the screen. In this 
moment, the cost of the drug is imputed to the patient.  
With the help of this tool is easier to detect deliver mistakes and advice the 
specific nurse so she realizes of the mistake and corrects it for the following 
delivers.  
 
 
- Data collection: 
Thanks to the SAP software, a lot of data are collected during the whole 
information flow.  
Starting from the Medical Prescription, all the data collected at this point 
will be processed in order to guide doctors to do more efficient 
prescriptions. The data will be organized by doctor and kind of disease so 
the doctor can see which is the most efficient drug for a specific kind of 
disease. 
This data collection can help also to detect cost wasting and try to reduce 
them. 
 
Figure 45- Nurses’ Schedule 
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- Under stock analysis:  
In vall d’hebron’s pharmacy, the under stock analysis is automatically done 
with the help of the carrousels. It just needs to be correctly defined and 
introduced the security stock level and the carrousel software will indicate 
it when it is time to make a new material order to suppliers. 
- Purchasing:   
Since 2000 Vall d’Hebron does aggregate purchasing with the ICS hospital 
group (formed by 8 hospitals). The main reason of creating the purchasing 
group is the possibility of making pressuring the suppliers and get better 
conditions and prices. 
 
5.1.4 Technology innovation 
- Safe compounding: Voice technology, traceability. 
In 2008, in Vall d’Hebron, started to develop a new method in order to 
prepare chemotherapy doses in a safer way, voice technology. With this 
method, the worker receives voice instructions with the help of 
headphones and visual instructions showed by the screen. He will also 
indicate that he finished a step with the voice. This is an improvement 
compared to the old method because this way, he just uses his hands to 
prepare the dose, reducing possible mistakes. Nowadays they have the 
utility model for this new invention.  
Figure 46- Pharmacist using the new voice technology 
94 
 
- Blispack (April 2010): 
The Blispack is a unit-dose packaging system for blisters. In this machine 
you just have to put the whole blister and it will cut them and will give 
packaged tablets. This tablets will have the bar coded stamped containing 
all the necessary information (active principle, quantity and expire date). In 
a near future is planned to replace traditional barcodes for bidimensional 
barcodes that can hold more information.  
 
 
  
- Robot IV Station (July 2010) 
This robot has a Laminar flow cabinet and is used to prepare some specific 
doses. It fills syringes or bags from vials measuring the precise doses. The 
final dose is labeled with the barcode including the necessary information. 
Replacing the human work for the robot in this kind of drugs can reduce a 
lot of important mistakes 
Figure 47- Blispack 
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- Robot Cytocare (October 2010) 
This is very similar to the Robot IV Station but it has a Biohazards safety 
cabinet and is used for compounding cytotoxic drugs. 
 
 
Figure 49-Robot Cytocare 
 
Figure 48- Robot IV Station 
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Strategic plan Implementation (1998-2010) 
In the shown diagram there are shown all the activities that have been done 
in the vall d’hebron’s strategic plan implementation 
 
 
 
 
 
 
 
 
 
Figure 50- Diagram of the strategic plan implementation 
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5.2. Hospital General de Granollers: 
(Contact person: Carme Padollers) 
 5.2.1 Hospital General information: 
 
The Hospital general de Granollers has 365 hospital beds, 6 surgery rooms and 3 
childbirth rooms. There are 1.618 employees in the hospital and an average of 18953 
patients a year. 
The hospital’s budget was of 108M€ in 2009.  
In the shown table there appear some data about daily activity at the hospital: 
Emergencies 360 
Surgery 57 
Discharged patients 59 
External queries 870 
 
 
 
Figure 51- Hospital General de Granollers 
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5.2.2 Logistics model architecture: 
In Granoller’s Hospital they use the unit dose system for drug delivery since 1976. At 
the beginning of the method implementation there was no automation and nowadays 
they have a medium level of informatics tools in the pharmacy processes.  
For the warehouse management they do it themselves, they don’t have any logistics 
business in charge of it because it is too expensive. 
The hospital’s pharmacy is formed by two horizontal carrousels (main warehouse), 
three vertical carrousels (picking warehouses), a specific place with a laminar cabin to 
prepare chemotherapy doses and the pharmacists offices. 
 
 
MATERIAL (Drugs) FLOW: 
- Receiving drugs from suppliers: 
Drugs are received from suppliers in the hospital’s main warehouse where are stored 
in the big boxes that they arrive. The drugs are not received directly at the pharmacy 
to avoid having to be all day receiving trucks from suppliers and solving all papers 
Figure 52- Hospital’s pharmacy 
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related to the delivery. Doing it this way, they also have a very clean and quiet 
pharmacy. 
 From this warehouse, drugs are sent once a day to the pharmacy. When they arrive 
there, they are stored in the horizontal carrousels (Kardex) (there are two in the 
pharmacy). As it’s usual, drugs are stored in these carrousels in big boxes. The person 
in charge to store them will enter, with the help of the screen, which medicine needs 
to be stored. As carrousel software has data of every possible medicine that can be 
stored there, it will select the drawer with the appropriate size and tell the employee 
where to put it. As told before, this kind of warehouses use a FIFO policy so the drugs 
don’t expire.  
 
- Filling the picking warehouses 
In the pharmacy there are three vertical carrousels (one of them refrigerated). These 
are the picking warehouses from where the pharmacists will fill the trolleys that are 
sent to the wards. Usually these carrousels have a stock level for a week 
approximately. Once a day, a pharmacy assistant will check if there is any drug to be 
replaced. The carrousel’s software has control of all the stock so will show in the 
screen which medicines are bellow the security stock level. As this software is also 
connected to the horizontals carrousels, the employee would just need to indicate the 
Figure 53- Side view of the main warehouse (horizontal carrousel) 
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system that is doing the vertical carrousels’ refilling and he will be shown which boxes 
of medicine must get from the horizontal carrousel. 
Before filling the picking warehouses he will need to make sure that drugs are 
prepared in unit-doses. In each dose must be indicated the kind of drug, quantity, 
batch and expire date. In case it’s not unit-dose prepared, it will need to be re-
packaged before placed in the picking warehouses. 
 
- Drug distribution 
In this hospital they have different drug distribution systems to the patients depending 
on the areas. In the traditional nursery units they use unit-dose system while in the 
“grey areas” they have a stock in the wards. A part from this, for the outpatient 
delivery they have subcontracted an external pharmacy to cover this part. 
• Traditional nursery units: 
In this Hospital there are 13 nursery units that can be covered with the 
traditional personalized unit-dose system. These are the units where, because 
of the kind of a treatment that are received there, is easy to know, almost 
exactly, which kind of medicine will be need at every time. 
Figure 54-Vertical carrousel in the picking warehouse 
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When the doctor does a prescription to a patient (and he introduces it on the 
software), it is instantly received at the pharmacy. Once it has been validated, 
the information about it is sent to the picking warehouses (vertical carrousels).  
Once a day (before it’s time to deliver the trolleys to the wards in the nursery 
units) the trolley filling is done. The pharmacy assistant just needs to indicate 
the horizontal carrousel the ward that will be receiving this trolley.  Once it has 
the needed information, the carrousel will be ready for the picking. It selects 
one kind of drug, rotates and indicates with a red light where this medicine is 
placed. With the help of the screen it shows the name of the patient and room 
number (which coincides with the numbering of the trolley’s drawer) where 
needs to be placed the drug and the number of doses needed for one day. 
When the assistant is done with this drug and patient indicates it to the 
carrousel. For each kind of drug, the carrousel will go through all the patients 
that need it and once all the corresponding drawers are full with it, it will rotate 
and look for the next drug. Throughout the process it will optimize the 
rotations that do. The process finishes when each drawer is filled with the 
doses needed for the next 24 hours.  
 A part from the unit-dose delivered in every ward is also an emergency stock in 
case there is a new patient that needs some drug immediately and can’t wait 
for the next trolleys from pharmacy to arrive. This stock is decided with pacts 
between the nurses in the wards and the pharmacists. 
Figure 55- Unit-dose trolley 
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• “Grey areas”: 
As said before, in “grey areas” is not possible to use the unit-dose method 
because in these areas, as surgery rooms or emergency, they don’t have an 
exact knowledge of what will be need next.  
What they do here for drug delivery is to have a stock of medicines. This stock 
is also decided with pacts between nurses and pharmacists. Usually, nurses 
tend to ask for a lot of medicines because they prefer having them there in case 
there is an emergency while pharmacists tend to say they need less because of 
JIT policy, if the stock is there, there is more waste.  
 
INFORMATION FLOW:  
Since last year, in Hospital de Granollers have been implementing the 
electronic Medical Prescription. Nowadays it is used in all units of the hospital. 
From the pharmacy they are happy with the results of the implementation 
because, once everyone got used to it, is very helpful. The new medical 
prescription has reduced time between the moment doctor prescribes the 
medicine and pharmacy receives it and mistakes related to information transfer 
between pharmacy and wards. It also helped a lot in the relation between 
pharmacists and doctors in the sense that they have easier communication that 
is good to decide which drug is better.  
- Medical Prescription:  
Starting from the Medical prescription, the whole information flow in the 
hospital is computerized.  
When a new patient arrives at the hospital, his data are introduced in the 
hospital’s software and it’s created his clinical history. While the doctor is doing 
the visits, he enters the patient’s medical prescription, with the help of a small 
laptop, in the system.  
The software is “intelligent” in the sense that can detect some possible 
mistakes as duplicities and incompatibilities between medicines. It has also 
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some protocols for specific diagnosis that will guide the doctor to what is 
considered “the best prescription”. 
- Validation from pharmacy 
Once the prescription is done, is directly sent to the pharmacists so they can 
check it and validate it. Unless it a prescription is validated from a pharmacist, it 
has no value, meaning that the medicines can’t be delivered to the patient.  The 
validation is done in order to detect mistakes but also to recommend the 
doctor to use a most efficient drug that has the same effects on the specific 
diagnosis as the one he prescribed. 
Even though it can be done electronically, in Granollers’ Hospital they still have 
the pharmacists that go and tells the doctor personally if there has to be any 
change in the prescription, they think the personal treatment is important for 
this. If the prescription is good, they will do the validation by the computer. 
- Drug deliver to patients: 
When the prescription is validated, it will appear in the ward nurse’s 
computer. The nurses in every ward have a planning (done by the software) 
of which drug must be delivered to each patient at each time. When the 
nurse gives a medicine to a patient she has to indicate it to the computer. 
This way it is easy to detect nurses’ mistakes and also to impute drug costs 
directly to each patient.  
 
- Data collection: 
As everything is computerized it is easy to collect and analyze all kind of 
data. With all these, pharmacists can show doctors and nurses their 
mistakes and prevent them for future cases. All these data are also useful to 
detect which drugs are more efficient than others and improve the software 
making it more “intelligent”. 
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- Under stock analysis:  
The under stock analysis is automatically done with the help of the 
carrousels. It just needs to be correctly defined and introduced the security 
stock level and the carrousel software will indicate it when it is time to 
make a new material order to suppliers. 
 
- Purchasing:   
In order to get good price and offers from suppliers, the Hospital is part of a 
purchasing group formed by different hospitals. This group is formed just to 
do aggregate purchase but they have separate warehouses. Having a 
central warehouse common for all the hospitals would be complicated 
because one of the most important things in hospital’s pharmacy is to have 
a very short response time when an emergency drug is ordered. That’s the 
reason why they think is better to have their own warehouse in the hospital 
that provides the pharmacy.  
This hospital has a pharmacological guide that contains around 700 
different kinds of drugs. The drugs contained in the guide are the only ones 
doctors can describe to patients on the hospitals. With both the guide and 
the purchasing group they make a lot of pressure to get good conditions 
from suppliers. For example, they will choose to be in the pharmacological 
guide a drug from a supplier that is delivered ready for the unit-dose system 
better than another one that is not.  
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6. Conclusions: 
In this essay, there has been analyzed and compared the supply chain 
management in healthcare of both regions, Catalunya and the north-west of 
Italy. 
The first conclusion of the project is that the support chain management can 
make a difference between an effective an efficient healthcare. Every time it is 
getting more important to offer a quality service to the patients and at the 
same time looking for the hospitals costs (because of the increasing drug 
prices). With a good healthcare supply management this can be possible. 
As a result of the comparison, there can be seen that Catalan hospitals decided 
to invest a lot more on healthcare logistics than the ones in north-west of Italy. 
Consequently, the system used in hospitals of north-west Italy is being obsolete 
and this can cause an inefficient drug administration management and lots of 
unnecessary costs. 
After analyzing some logistic systems in healthcare, it is concluded that the 
personalized unit-dose system is much more effective and efficient than the 
traditional system. 
As a result of the analysis (point 4.2) there are shown some possible solutions 
for the hospitals in north-west of Italy to start introducing the personalized 
unit-dose system.  The first thing proposed for starting to  introduce the unit-
dose system in Italian hospitals is finding a way of making pressure to the 
suppliers in order to get drugs delivered in unit-dose confections. One way 
could be doing aggregate purchase. Once it has been achieved the suppliers 
collaboration, it would be time for changing the supply chain model of the 
hospital. The implementation of a new logistic system in supply chain is not 
easy and needs a high investment and effort from everyone involved. 
Nevertheless the long-term results would be very positive for the north-west 
Italian hospitals. 
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It has also been analyzed the future evolutions of the unit-dose system that 
with the new technologic advances can be improved in order to reduce both 
costs and mistakes. This is the case of the automated dispensing cabinets that, 
as it has been seen in the case of study, are being introduced in some Catalan 
hospitals with great results. 
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